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This  report  summarizes  work  carried  out  on  contract  DAM017-89-C-9062  during  the 
period  March  23,  1991  to  March  22,  1992.  The  purpose  of  the  work  on  this  contract  was 
to  prepare  and  fully  characterize  radiolabeled  samples  of  compounds  which  are  of  current 
Interest  to  the  U.S.  Army  Medical  Research  and  Development  Conmand  (USARMDC)  and  to 
provide  these  compounds  along  with  some  commercially  prepared  compounds  to  Investigators 
designated  by  the  USARMOC. 

The  procedure  followed  for  preparing  the  conpounds  Involved  first  designing  a 
synthetic  scheme  and  then  optimizing  the  Individual  reactions  In  the  synthetic  scheme 
using  nonlabeled  chemicals.  When  all  of  the  reactions  had  been  optimized,  a  tracer  run 
was  done  where  a  small  amount  of  the  radiolabeled  starting  material  was  diluted  with 
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19.  ABSTRACT  (continued) 

nonlabeled  starting  material,  and  the  reaction  sequence  performed  from  beginning  to  end 
on  the  exact  scale  that  was  planned  for  the  master  run.  Any  problems  which  were  dis¬ 
covered  In  the  tracer  run  were  worked  out,  and  then  the  tracer  run  was  repeated,  If 
necessary,  or  the  master  run  was  done. 

The  final  products  were  analyzed  for  chemical  and  radiochemical  purity,  and  specific 
activity.  Procedures  used  for  the  analyses  Included  TLC-radlo-scan,  autoradiography, 
HPLC,  UV,  and  NMR  and  mass  spectrometry  where  required.  In  addition  to  analyzing  the 
compounds  when  they  were  first  prepared,  they  were  also  analyzed  prior  to  shipment  to 
approved  investigators. 

The  labeled  compounds  were  stored  at  the  Research  Triangle  Institute  and  sent  to 
Investigators  upon  request  of  the  Project  Monitor.  An  up-to-date  list  of  compounds  In 
Inventory  was  provided  to  the  Project  Monitor  each  month. 

During  the  report  period  of  March  23,  1991  to  March  22,  1992  the  syntheses  of 
8-[4-am1no-l-methylbutyl)aa1nol-2,6-d1methoxy-4-methy1-5-[3-(tr1 fluoromethyllphenoxy]- 
[4-l4C]qu1no11ne  succinate  ([l4C]WR-238605),  8-[(4-am1no-l-methylbutyl)am1nol~2,6- 
d1methoxy-4-»ethyl-5-[3-(tr1fluoromethyl) [6-3Hlphenoxy]qu1nolfne  succinate  ([phenoxy-6- 
3H]WR-238605) ,  8-[(4-aa1no-l-methylbutyl )a»1noj-5-(l-hexoxy)-6-methoxy-4-methyl [14Cj- 
qulnollne  (DL)  tartrate  ([4-Hc]WR-242511)  and  [16-14C]erteltn1c  acid  were  completed.  A 
total  of  31  mC1  of  [4-l4CJWR-238605  was  prepared  with  specific  activity  of  21  mCl/msajl 
(37  jtCI/mg),  a  total  of  185  mCl  of  [phenoxy-6-3H]VR-238605  was  prepared  with  specific 
activity  of  165  mCl/saol  (284  jsCI/mg),  a  total  of  23  «C1  of  14-14CJWR-242S11  was  prepared 
with  specific  activity  of  21  mCl/mmol  and  a  total  of  2.3  mCl  of  [16-I4C]artel1n1c  acid 
was  prepared  with  specific  activity  of  12  mCl/mmol  (29  aCI/mg).  Development  work  was 
Initiated  on  the  syntheses  of  £34CjHI-6  and  £*H]CEES. 
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During  the  period  March  23,  1991  to  March  22,  1992,  the  Research  Triangle 
Institute  worked  on  a  project  entitled  "Radlocheelcally-Labeled  Compounds 
Synthesis  Laboratory".  Dr.  Robert  E.  Engle  of  Walter  Reed  Amy  Institute  of 
Research  was  the  Contracting  Officer's  Technical  Representatives. 

Citations  of  cocserclal  organizations  and  trade  rises  In  this  report  do 
not  constitute  an  official  Department  of  the  Arty  endorsement  or  approval  of 
the  products  or  services  of  these  organizations. 

The  following  conventions  are  used  In  this  report  In  order  to  avoid 
confusion  between  nonlabeled  and  labeled  compounds:  (a)  unless  otherwise 
designated,  a  compound  and  the  number  associated  with  It  represents  a 
nonlabeled  entity,  (b)  hosiers  and  names,  Including  partial  names  of  labeled 
ccapounds,  will  be  preceded  by  an  appropriate  modifier  In  brackets,  l.e. 
[1*C]-10  or  aldehyde  l^j-lO,  etc.  Specifiers  will  be  Included  when  required 
for  clarity,  l.e.  [1,2-3H]-10,  [2-3H]-I0,  etc. 

The  terns  HPLC-RAH  and  TLC-RAH  are  used  when  radioactivity  monitors  are 
used  as  detectors  with  otherwise  conventional  HPLC  or  TLC  analyses. 
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1.0  Summary 

During  the  report  period  of  March  23,  1991  to  March  22,  1992  the  syn¬ 
theses  of  8- [4-aal no-l-aethyl butyl ) aal no] -2, 6-d1aethoxy-4-©ethyl -5- [3- (trl - 
fluoromethyl)phenoxy][4-i*C]qu1no11ne  succinate  ([Hc]yR-23S605),  8-[(4-an1ne- 
l-#ethy1 butyl  Jail  no] -2,6-diKethoxy-4-»ethyl -5- [3- (trl f 1 uoroaethy 1 ) [6-3h] - 
phenoxy]qu1no11ne  succinate  ([phenoxy-6-3H]UR-2386G5),  8-[(4-aa1no-l-«ethyl- 
butyl)aa1no]-5-(l-hexoxy}-6-iBethoxy-4-»ethyi[l^C]qu1nol1ne  (Dl)  tartrate 
([4-l*C]WR-242511)  and  [15“^C]artel1n1c  acid  were  coapleted.  A  total  of 
31  «C1  of  [4-l^C]WR-238505  was  prepared  with  specific  activity  of  21  aCI/nnol 
(37  ^sCI/ag),  a  total  of  165  s>C1  of  [phenoxy-6-3H]WR-238605  was  prepared  with 
specific  activity  of  165  sCI/rawl  (284  jiC1/«g),  a  total  of  23  uCI  of  [4-14C]- 
WR -2425 11  was  prepared  with  specific  activity  of  21  nCI/aaol  and  a  total  of 
2.3  aCI  of  [16-l^C]artel1n1c  add  was  prepared  with  specific  activity  of 
12  oCI/saol  (29  ^jCI/s-g).  Development  work  was  Initiated  on  the  syntheses  of 
C^e]MI-6  and  [3h]CEES. 

A  total  of  nine  shipments  were  Bade  to  Investigators  as  designated  by  the 
Project  Officer,  Or.  R.  R.  Engle. 
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2.0  Synthesis  of  Labeled  Compounds 

2.1  WR-238605 :  8- f (4-awl no-l-methyl butyl ) awl nol -2 . 6-d 1 methoxy-4-tnethyl -5- 

f3-(tr1f1uorowethy1)phenoxyir4-l4Clqu1nol1ne  Succinate:  f4-^Cl- 

WR-238605  (fl4Cl-14) 

The  Method  used  to  prepare  [4-l4C]WR-2386Q5  Is  outlined  In  Chart  1.  A 
total  of  31  mCl  was  prepared  with  specific  activity  of  21  nCI/snol 
(37  jiC1/ng).  This  Material  was  assigned  lot  no.  CT-6949-61. 

A  large  amount  of  quinoline  [l4C]-4  was  needed  because  It  Is  an  Inter* 
mediate  for  the  syntheses  of  both  [14C]WR-238605  and  [14C]VR-242511  (section 
2.3),  consequently  1  Cl  of  sodium  [l-Hcjacetated^^Cj-l)  was  required  as 
starting  material.  Because  It  Is  not  prudent  to  use  this  much  radioactivity 
In  the  early  steps  of  this  reaction  sequence,  It  was  decided  to  prepare 
[14C]-4  In  three  batches.  In  the  first  run  with  300  mCl  of  [I4C]-1,  we 
encountered  major  difficulties  and  obtained  only  10.7  mCl  (3.6*  radiochemical 
yield)  of  [14C]-4.  A  repeat  tracer  run,  which  gave  a  17*  yield  of  [l4C]-4, 
did  not  point  out  any  major  problems  with  the  chemistry  of  these  steps,  but 
indicated  some  changes  with  the  mechanics  of  carrying  out  the  reactions  were 
warranted.  A  second  batch  of  300  mCl  of  [l*C]-l,  was  carried  through  the 
sequence  and  afforded  a  23*  radiochemical  yield  of  [14C]-4.  The  third  batch 
of  [14C]-1  (400  mCl)  gave  a  28*  radiochemical  yield  of  quinoline  [14C]-4.  The 
overall  yield  of  was  192  mCl  (19.2*  radiochemical  yield)  from  the  one 

curie  of  [14C]-1.  A  portion  of  this  material  (45.7  mCl)  was  set  aside  for  the 
synthesis  [4-l4C]VR-24251l  (see  later)  and  the  remainder  was  used  for  the 
synthesis  of  [4-l4C]WR-238605.  Base  catalyzed  reaction  of  [*4C]-4  with 
3-(tr1fluoromethy1)phenol  afforded  an  88*  radiochemical  yield  of  nltroqulno- 
llne  (Hc]-5. 
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The  reduction  of  the  nltro  group  of  [**C]-5  was  done  In  three  batches, 
again  because  of  the  large  amount  of  material.  The  first  portion  was  reduced 
to  the  8-aaino  derivative  [14C]-6  followed  by  conversion  to  the  8-phthjllmldo 
derivative  [14C]-7  to  yield  48.5  mCl  of  product.  Reduction  of  the  second  por¬ 
tion  gave  the  desired  [14C)-6  plus  approximately  20X  of  an  unknown  Impurity. 
This  Mixture  was  treated  with  phthallc  anhydride  to  fora  [I4C]-7.  It  appeared 
that  the  Impurity  also  formed  a  phthallaido  derivative,  suggesting  that  it  Is 
a  partially  reduced  ring  system  that  also  has  an  P-amlno  group.  This  mixture 
of  phthallaido  derivatives  was  purified  by  column  chromatography  to  yield 
28.7  aCl  of  [14C]-7.  The  third  portion  of  [*4C]-5  was  reduced  and  converted 
to  [14C]-7  to  yield  48.8  «C1  of  product.  The  total  yield  of  [14C]-7  was  ^ 
126  aCl  which  Is  an  88X  radiochemical  yield  from  nltroqul noline  [14C]-5. 

The  conversion  of  [14C]-7  to  N-oxIde  [l4C]-8  was  carried  out  In  three 
portions  because  of  the  variability  experienced  with  this  reaction.  Treatment 
of  a  20.3  nCI  portion  of  [l*C]-7  with  m-chloroperbenaolc  acid  (MCP8A)  gave 
12.3  nCI  (61X  yield)  of  [14C]-8  after  purification  by  chromatography  on 
alumina  (basic,  Act  III).  A  second  portion  (48.8  mCl)  of  [Hc]-7  was  simi¬ 
larly  oxidized,  but  gave  only  1*  mCl  (14X  yield)  of  [14C]-§  after  purification 
by  chromatography.  The  lower  yield  was  attributed  to  th«  fact  that  this 
material  was  allowed  to  stay  on  the  column  longer  than  the  first  run,  and 
decomposed  or  Irreversibly  bound  to  the  alumina.  A  test  was  run  using  three 
equal  portions  of  [*4C]-8  and  three  different  workup  procedures:  1)  a  quick 
flush  through  an  alumina  column,  2)  a  slow  (-  2  h)  flush  through  an  alumina 

i  i 

column  [same  size  as  In  (1)],  and  3)  an  extraction  of  the  chloroform  reaction 
mixture  with  15X  potassium  carbonate  solution.  The  radiochemical  recoveries 
of  these  three  procedures  were  as  follows;  l)  51X,  2)  18X,  and  3)  100X.  It  Is 
obvious  from  these  results  that  contact  of  [Hc]-8  with  alumina  lowered  the 


yield.  The  results  of  the  test  Indicate  that  aluislna  should  not  be  used  to 
remove  the  excess  HCBA  fro»  the  reaction  mixture.  It  does  not  explain, 
however,  how  other  groups  (Starks*)  and  the  original  11terature2  procedure 
were  able  to  obtain  high  yields  of  N-oxIde  with  the  alumina  procedure.  The 
results  of  the  test  also  suggests  that  our  past  experience  of  Inconsistent 
results  with  this  reaction  were  related  to  the  alumina  chromatography  and  not 
the  quality  of  MCPBA.  It  also  should  be  pointed  out  that  while  the 
radiochemical  recovery  Is  high  with  the  extraction  process,  the  radiochemical 
purity  Is  -  SOX  because  extraneous  radioactive  materials  are  not  removed  as 
with  the  alumina  chromatography.  On  the  basis  of  the  above  test,  the  third 
portion  (56.9  mCl)  of  [*4C]-7  was  converted  to  the  N-oxIde  [i4C]-8  and  worked 
up  by  the  base  extraction  method  to  give  56.7  sCI  of  weterlal  of  -  SOX  radio- 
chemical  purity.  The  total  yield  from  all  three  runs  is  S3  sCi  (65*  yield)  of 
[i4C3-§.  The  N-oxIde  (14Cj-8  was  treated  with  phosphorus  oxychloride  to 
obtain  the  2-chloro  compound,  In  74X  radiochemical  yield  (61.5  mCl). 

The  8-amlno  group  of  [14C]-9  was  deprotected  with  hydrazine  to  obtain  [14C]-10 
(61.0  mCl,  9SX  radiochemical  yield).  Displacement  of  the  2-chloro  atom  with 
sodium  methoxlde  In  DMF  gave  [14C]-11  (46.6  mCl,  76X  radiochemical  yield). 

This  last  step  was  carried  out  using  sodium  methoxlde  prepared  by  the  treat¬ 
ment  of  methanol  with  sodium  hydride.  This  method  did  not  give  the  N-for»y1 
by-product  obtained  in  prior  syntheses  where  the  sodium  methoxlde  was  prepared 
by  reaction  of  sodium  with  methanol.  The  two  methods  give  comparable  results, 
but  both  methods  have  been  found  to  be  labor  Intensive.  The  sodium-methanol 
method  required  a  chromatography  to  separate  the  N-formyl  by-product  from 
[14C]-n  with  subsequent  basic  hydrolysis  of  the  by-product  to  give  additional 
[14C]-11.  The  method  using  sodium  hydride-methanol  went  to  -  85-90X  comple¬ 
tion  and  required  chromatography  to  separate  [*4C]-11  from  unreacted  [*4C]-10 


which  was  recycled  to  fora  [l4C]-n.  The  work  up  of  the  sodium  hydride  method 
is  very  tedious  because  of  formation  of  emulsions. 

The  alkylation  of  [14C]-U  gave  [i4C]-T2  In  89X  radiochemical  yield 
(41.3  mCl)  which  upon  treatment  with  hydrazine  gave  the  free  base  [l4C]-13  In 
39X  radiochemical  yield  (36.8  aCI).  Treatment  of  [14Cj-13  with  succinic  acid 
afforded,  after  purification,  835  mq  (31  aCI)  of  [4-l4c]WR-233605  <Ci4C]-14) 
with  specific  activity  of  37  ^Cl/ag,  21  lmCI/mmol. 

2.2  WR-238605;  8-r(4-Aa1no-l-methy1bt>?-  llaBlnol-2.6-d1methoxy-4-methv1-5~ 
r3»(tr1f1uoroaethv1ir6-3Hlphenoxylqu1no11ne  Succinate:  rphenoxy-6-3H'|- 
WR-238605  (r3Hl-14) 

[phenoxy-6-3H] WR-238605  (C3H]-14)  was  syrtheslzed  by  the  scheme  outlined 
In  Chart  2.  A  total  of  124  «C1  was  prepared  with  specific  activity  of 
165  mCl/mmol  (284  /£1/mg).  This  material  was  assigned  lot  no.  CT-6949-145. 

Two  problems  were  encountered  In  the  preparation  of  [phenoxy-6-3H] WR- 
238605  which  are  believed  to  be  related  to  the  radiochemical  stability  of 
Intermediates  [3H]-7  and  [3H]-13.  During  the  Initial  master  synthesis, 
quinoline  [3H]-7  with  specific  activity  of  about  730  aCI/nmol  completely 
decomposed  to  a  less  polar  compound  upon  standing  for  48  h.  This  problem  was 
overcome  by  converting  [3H]-7  to  N-oxIde  [3H]-8  Immediately  after  Its  prepara¬ 
tion.  Similarly,  the  quinoline  free  base  [14C]-13  with  specific  activity  of 
about  700  mCl/muol  nearly  completely  decomposed  within  a  few  hours  of  Its 


preparation.  This  problem  was  overcome  by  reducing  the  specific  activity  of 
[3H]-13  In  the  second  master  synthesis. 

In  the  second  master  synthesis  a  sample  of  lodophenol  16,  prepared  by  the 
reaction  of  3-trlfluoromethyl phenol  (15)  with  sodium  Iodide  and  sodium  hypo¬ 
chlorite3*4,  was  catalytlcally  reduced  with  tritium  and  Pd/C  to  give  530  mCl 
of  [3H]-17.  After  dilution  with  nonlabeled  17,  It  was  allowed  to  react  with 
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fluoroqul noline  4  to  give  pH]-5  In  851  radiochemical  yield.  Catalytic 
reduction  of  nltroqul noline  pH]-5  followed  by  Immediate  treatment  with 
phthallc  anhydride  gave  protected  aalnoqulnollne  pH]-7  In  80X  radiochemical 
yield.  This  material  was  converted  to  N-oxIde  pH]-8  (81X  radiochemical 
yield)  which  was  treated  with  phosphorus  oxychloride  to  obtain  2-chloroqulno- 
llne  pH] -9.  Treatment  of  pH]-9  with  hydrazine  removed  the  phthallmldo 
protecting  group  to  afford  amine  pH]-10.  pHj-10  was  treated  with  sodium 
methoxlde  to  displace  the  2-chloro  function  to  give  2-methoxy  quinoline 
pH]-ll  In  52X  radiochemical  yield  from  pH]-8.  Alkylation  of  pH]-l^  with 
4-1 odophtha » 1 ml dopentane  gave  pH] -12  In  84X  radiochemical  yield  after  puri¬ 
fication  by  chromatography.  This  compound  had  specific  activity  of  about 
340  mCl/amol.  This  sample  was  diluted  with  an  equal  amount  of  nonlabel ed  13 
prior  to  removing  the  phthallmlde  protecting  group.  This  was  done  because,  as 
mentioned  above,  previously  when  the  protecting  group  was  removed  from  pH] -12 
which  had  a  specific  activity  of  about  700  mCl/naol,  the  pH]-13  formed  nearly 
OMpletely  decomposed  within  a  few  hours.  It  was  expected  that  pH]-13  with 
specific  activity  of  about  100  mCl/mmol  would  be  more  stable.  Treatment  of 
the  mixture  of  pH]-12  and  13  with  hydrazine  followed  by  workup  and  treatment 
with  succinic  acid  afforded  436  mg  of  pH]-14  as  tan  crystals  with  m.p.  146- 
148*C.  The  specific  activity  was  determined  to  be  284  pC1/mg  (165  mCl/mmol) 
giving  a  total  of  124  mCl. 

2.3  WR-24251 1 :  8- f (4- Ami no- 1 -methyl butyl ) ami  no] -5- ( 1 -hexoxy ) -6-methoxy- 
4-wethyir4-l*Clju1no11ne  (OL)-Tartrater  r4-HclWR-242511  (P4Cl-23) 

The  method  used  to  prepare  [4-Hc]WR-242511  (P*C]-23)  Is  outlined  In 
Chart  3.  A  total  of  23  mCl  of  [4-*4C]WR-242511  was  prepared  with  specific 
activity  of  20.9  mCl/mol  (39.9  pCI/mg).  This  material  was  assigned  Lot  no. 
LF-6797-73. 
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The  synthetic  scheme  outline  In  Chart  3  differs  from  the  published 
scheme^  In  that  fluoroqulnollne  4  replaces  chloroqulnollne  24  (Chart  4)  as 
the  Intermediate  for  preparing  hexoxyqulnollne  19.  This  was  done  for  several 
reasons:  (a)  we  have  experience  In  preparing  [14C]-4;  (b)  [l*C]-4  was  required 
for  the  synthesis  of  [14c]WR-238605  (see  earlier),  and  economies  could  be  made 
by  preparing  a  large  batch  of  [l^C]-4  and  using  It  for  both  syntheses;  (c)  the 
number  of  steps  with  radioactive  material  to  Intermediate  IS  Is  reduced;  and 
(d)  It  was  anticipated  that  the  fewer  steps,  plus  the  expectation  that  the 
flourlne  of  4  would  be  more  susceptible  to  nucleophilic  displacement  than  the 
chlorine  of  24,  would  lead  to  a  better  yield  of  19. 

Reaction  of  [**C]-4  with  sodium  hexoxlde  In  hexanol  afforded  a  92X 
chemical  (82X  radiochemical)  yield  of  quinoline  [1«C]-19  after  purification  by 
chromatography.  [**C]-19  was  diluted  with  an  equal  weight  of  nonlabeled  19 
and  reduced  by  using  platinum  oxide  as  catalyst  In  a  stainless  steel  bomb 
(glass  liner)  In  a  hydrogen  atmosphere  at  45  psl.  Work-up  by  filtration  of 
the  reaction  mixture  through  Cellte  and  rinsing  with  THF  gave  quantitative 
chemical  and  radiochemical  yields  of  amine  [l*C)-20.  [14C]-20  was  allowed  to 
react  with  4-lodo-l-phthallmldopentane  and  N,N-d1  Isopropyl  ethyl  amine  In 
acetonitrile.  The  reaction  was  followed  by  TIC  and  additional  4-lodo-l- 
phthallmldopentane  and  N,N-d1 Isopropyl ethyl amine  was  added  during  the  course 
of  the  reaction.  The  thoroughly  dried  crude  product  was  purified  by  column 
chromatography  to  give  [Hc]-2l  In  73X  radiochemical  yield.  Treatment  of 
[14c]-21  with  hydrazine  to  remove  the  phthallmldo  protecting  group  (88*  crude 
chemical  yield)  followed  by  treatment  with  a  solution  of  DL-tartarlc  acid  In 
ethanol  yielded  the  target  compound  [l*C]-23  of  99.5*  radiochemical  purity  In 
82X  radiochemical  yield  after  crystallization  from  ethanol. 


.(CHffcCH, 


The  scheme  used  for  the  synthesis  of  [16-1*C] artel tnlc  acid  ([14C]-32)  Is 
shown  In  Chart  5.  The  synthesis  of  [16-  i^C] artemisinin  ([*4C]-29)  follows 
the  method  of  Avery. 6  A  total  of  2.3  mCl  of  material  was  prepared  which  had 
specific  activity  of  58  /(Cl/mg. 

The  original  focus  of  the  development  work  was  on  making  the  alkylation 
of  27 7  to  give  28  reliable,  especially  with  respect  to  the  consumption  of  27 
because  the  separation  of  27  from  28  1$  difficult.  The  usual  precautions  for 
moisture  sensitive  reactions  were  taken;  thus,  all  equipment  was  oven  dried, 
the  solvent,  THF,  was  freshly  distilled  from  benzophenone  ketyl,  the  dllsopro- 
pylamlne  was  distilled  from  calcium  hydride  and  stored  over  molecular  sieves 
under  an  argon  atmosphere,  the  normality  of  the  butyl  lithium  solution  used  to 
prepare  the  lithium  dl  Isopropyl  amide  (IDA)  was  determined  by  titration  prior 
to  use,  and  the  methyl  Iodide  was  distilled  and  stored  over  copper. 

When  these  precautions  are  taken  the  alkylation  of  27  was  reasonably 
reliable  giving  a  product  ratio  of  27  to  28  of  about  3:97  when  ran  In  the 
normal  way.  However,  when  the  reaction  Is  run  using  the  vacuum  line  techni¬ 
ques  necessary  for  the  radiosynthesis,  the  product  ratio  was  erratic  varying 
from  nearly  all  28  to  nearly  no  28.  Since  In  using  the  vacuum  line  technique, 
the  reaction  Is  run  under  reduced  pressure  (the  vapor  pressure  of  THF)  It  was 
thought  that  the  problem  may  be  due  to  the  large  head  space  on  the  vacuum 
line.  After  reducing  the  head  space  by  using  a  smaller  reaction  flask  and 
adding  an  adapter,  the  27:28  ratio  varied  In  three  runs  as  •  0:100,  30:70  and 
15:85.  Further  modification  of  the  mechanics  of  carrying  out  the  reaction 
which  Involved  addition  of  27  to  the  LOA  solution  via  a  side-arm  adapter  In  a 
closed  system  rather  than  by  cannula,  resulted  In  consistent  27:28  ratios  of 
1:9,  or  better.  Attempts  to  convert  unreacted  27  to  28  by  realkylating  the 
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reaction  mixture  was  unsatisfactory.  The  1:9  ratio  of  27  to  28  was  considered 
acceptable  when  It  was  found  that  ozonolysls  of  a  sample  of  28  containing  12X 
of  27  as  an  Impurity  gave  essentially  the  same  yield  (16X)  of  purified 
artemisinin  (29)  as  did  a  pure  sample  of  28. 

Further  study  of  the  alkylation  was  carried  out,  however,  in  an  attempt 
to  make  the  reaction  more  efficient  with  respect  to  the  labeled  starting 
material  [14C]methyl  Iodide.  The  alkylation  of  27  Is  normally  carried  out 
with  a  2.5  fold  excess  of  methyl  Iodide. 6  Two  experiments  were  carried  out  to 
determine  If  better  utilization  of  [l*C]methy1  Iodide  could  be  achieved  by 
reacting  the  anion  of  27,  first  with  one  equivalent  of  [14C]methyl  Iodide 
followed  by  1.5  equivalents  of  nonlabeled  methyl  Iodide.  In  the  first  experl- 
ment,  a  1:1  mixture  of  28  to  27  was  realized  after  reaction  of  27  for  1  h  with 
one  equivalent  of  methyl  Iodide.  After  addition  of  the  remaining  1.5  equiva¬ 
lent  of  methyl  iodide,  HPLC  analysis  showed  a  95:5  ratio  of  28  to  27,  which  Is 
nearly  Identical  to  the  results  obtained  when  the  2.5  equivalents  of  methyl 
Iodide  are  added  In  one  portion.  In  the  second  experiment,  a  3:1  ratio  of  28 
to  27  was  realized  1  h  after  the  first  addition  of  methyl  Iodide.  This  ratio 
did  not  change  after  the  reaction  was  allowed  to  continue  for  an  additional 
1  h.  The  reaction  went  to  95X  completion  upon  the  addition  of  1.5  equivalents 
more  of  methyl  Iodide.  The  results  from  these  two  experiments  indicated  that 
the  stepwise  procedure  had  the  potential  for  Increasing  the  utilization  of 
[14C]methyl  Iodide,  however  when  this  procedure  was  used  In  a  master  synthe¬ 
sis,  only  38X  Incorporation  of  the  labeled  methyl  Iodide  was  realized.  We  did 
not  use,  and  do  not  plan  to  use  the  stepwise  procedure  in  other  preparations 
of  P4C]-28. 

In  a  master  synthesis,  alkylation  of  27  with  2.5  equivalents  of 
[*4C]methy1  Iodides  gave  34  mCl  (85X  radiochemical  yield)  of  crude  [14C]-28 
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which  was  87X  radiochemical ly  pure.  Two  radioactive  Impurities  are  formed  In 
this  reaction  which  have  HPLC  retention  times  similar  to  that  of  [1*C]  -28.  We 
speculate  that  one  of  these  Impurities  Is  the  C-9  eplmer  of  28,  and  the  other 
1$  the  dlmethylated  product. 

A  portion  (1.12  mCl)  of  the  crude  [l*C]-28  was  mixed  with  409  mg  of 
nonlabeled  crude  28  prepared  by  the  same  method  as  Its  labeled  counterpart. 
This  material  was  used  for  a  tracer  study  of  the  o2on1zatton  reaction. 
Purification  of  crude  tracer  [14C]-28  by  flash  chromatography  gave  226  mg  (55X 
chemical  yield)  and  0.77  mCi  (68X  radiochemical  yield)  of  partially  purified 
tracer  [14C]-28.  Purification  of  the  master  preparation  of  [14C]-28  by  this 
same  method  gave  56X  chemical  and  60X  radiochemical  recovery  of  purified 
[Mc]-28.  Since  the  flash  chromatography  resulted  In  30-40X  loss  of  product, 
while  only  marginally  Improving  Its  purity,  the  crude  [l*C]-28  from  a  second 
master  run  was  purified  by  filtering  through  a  pad  of  silica  (230-400  mesh) 
via  aspiration.  The  recovery  was  87X. 

Ozonolysls  of  tracer  (*V:]-28  gave  a  29X  yield  (45  ag)  of  [15-14C]- 
artemlslnln  ([14C]-29)  with  a  chemical  purity  and  radiochemical  purity  of  78X 
and  95X  (area  ratios),  respectively,  after  flash  chromatography.  This 
material  was  further  purified  by  preparative  HPLC  (Waters  preparative  RCH, 

25  x  2C0  mm,  C18,  45X  H2O-CH3CJI,  9.9  mL/mln,  210  nm).  Sample  Injection  size 
was  15  mg.  A  total  of  22  mg  (14X  chemical  yield)  containing  139  /tCI  (13X 
radiochemical  yield)  of  [16-14c]artem1s1n1n  (£l^Cj-29  was  realized.  This 
sample  was  shown  to  be  contaminated  with  [16-l*C]deoxyartem1s1n1n  ([14C]-33, 
however.  The  presence  of  was  discovered  when  sodium  borohydrlde 

reduction  of  tracer  [*4C]-29  to  give  [16-l4C]deoxyartea1s1n1n  (C14C]-30) 
failed  to  give  as  clean  a  product  as  In  the  past.  Investigation  of  the 
reason(s)  for  the  failure  of  this  reduction  revealed  that  the  reversed  phase 


HPLC  system  ured  to  analyze  and  purify  [“C]-29  did  not  separate  art'/ilslnln 
and  deoxyartemlslnln.  These  two  compounds,  however,  are  easily  separated  by 
normal  phase  HPLC  (Waters  Resolve  spherical  silica,  5  n,  3.9  x  ISO  m,  10S 
EtOAc-Hexane,  1.2  aL/aln,  33  tp  6.22  aln,  29  tp  8.16  aln).  It  was  established 
later  that  [16-“c3artem1s1n1n  ([l4C]-29)  of  purity  suitable  for  further 
transformation  could  be  obtained  by  careful  flash  chromatography  alone. 
Ozonlzatlon  of  master  [“Cj-ZS  afforded  a  14X  radiochemical  yield  of  [14C]-29 
which  was  >  98X  radlochemlcally  pure  after  two  flash  chromatographies. 

A  portion  of  the  purified  [14C]-29  was  diluted  with  nonlabeled 
artemisinin  for  use  In  a  tracer  study  of  the  synthesis  of  [16-“C] artel  Ini c 
acid  (t14C]-32).  Sodium  borohydrlde  reduction  of  [“C]-29  went,  as  expected, 
to  give  a  72X  yield  of  [16-l4C]di hydroartemisinin  (r“C]-30).  Reaction  of 
[“C]-30  with  methyl  4- (hydroxymethyl) benzoate  afforded  methyl  artellnate 
([“CHI)  *n  721  radiochemical  yield  after  chromatography.  Alkaline 
hydrolysis  of  p4c]-31  afforded  a  quantitative  yield  of  tracer  [16-14C]- 
artellnlc  acid  ([14C]-32)  which  was  95S  radlochemlcally  pure.  Recrystal- 
llzatlon  of  the  product  from  methanol -water8  failed  to  Improve  Its  purity,  but 
purification  was  achieved  by  preparative  HPLC  to  afford  a  59X  radiochemical 
yield  of  product  which  was  >  99X  radlochemlcally  pure. 

The  master  synthesis  of  [le-l^artellnlc  acid  was  completed  by  the  same 
method  used  for  preparing  tracer  [14C]-32.  Sodium  borohydrlde  reduction  of 
master  [“c)-29  gave  a  quantitative  yield  of  crude  [14C]-30,  which  upon 
treatment  with  methyl  4- (hydroxymethyl) benzoate  and  boron  trl fluoride  etherate 
gave  ester  [14C]-31  In  66X  radiochemical  after  purification  by  flash  chroma¬ 
tography.  The  purified  material  was  hydrolyzed  and  the  product  purified  by 
preparative  HPLC  to  give  2.3  mCl  (66X  radiochemical  yield)  of  [16-“C]- 
artellnlc  acid  with  specific  activity  of  58  ^Cl/mg. 
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2.5  WR-249655:  1- (2-Hydroxy 1ml no [l^Clmethyl) -1-pyrldl no-3- (4-carbamoyl-l- 


r1d1no)-2-oxaDrooane  Olchlorld 


The  synthesis  scheme  for  preparing  [l4C]HI-6  *s  shown  In  Chart  6.  The 
scheme  essentially  follows  a  recently  reported8  synthesis  of  [14C]HI-6,  but 
uses  the  modification  of  Starks  Associates!  which  avoids  the  use  of  the  car* 
clnogenlc  bls(chloromethyl)  ether.  The  starting  material  N-methyl [l^C]- 
formanlllde  Is  coaaerclally  available,  and  has  been  purchased. 

Initial  attempts  to  prepare  pyrldlne-2-carboxaldehyde  (43)  gave  only  a 
trace  yields  of  product.  Purification  of  2-broaopyrldlne  (40)  and  N-methyl- 
formanlllde  (42)  by  fractional  distillation  gave  somewhat  Improved  yields 
(15%),  but  which  were  still  far  below  the  literature  yields  of  80%. 8  The 
yield  was  further  Improved  by  reverse  addition,  l.e.  the  solution  of  2-bromo- 
pyrldlne  was  added  to  the  solution  of  n-butyl  lithium.  These  yields  (40-50X), 
however,  were  still  considerably  below  the  literature  yield.  Interestingly, 
the  expected  side  product,  N-aethyl aniline  was  obtained  In  92%  yield  which 
Indicated  that  N-aethyl formanlllde  had  almost  completely  reacted.  A  tracer 
experiment  was  done  to  deteiolne  the  fate  of  the  [1*C] formyl  group  of  [1<C]- 


The  results  of  the  tracer  run  are  shown  In  Table  1.  Two  radioactive  side 


products  were  revealed,  one  of  which  was  purified  and  tentatively  Identified 
as  2-pyr1d1ne[!*C]methano1  (C14C]-50)  on  the  basis  of  Its  lH  NHR  spectrum. 
Confirmation  of  this  structure,  however,  requires  further  analyses.  The 
origin  material  could  not  be  Isolated  in  a  pure  enough  form  to  allow  Identi¬ 
fication.  The  results  of  the  tracer  run  Indicates  that  reaction  Is  complete 
after  3.5  h,  but  not  after  1  h  when  21%  of  the  starting  N-methyl [1*C] form- 
anilide  ([14C]-42)  remains.  It  Is  Interesting  that  the  ratio  of  aldehyde 
[14C]-43  to  by-product  p4C]-50  Is  relative  constant  prior  to  workup  during 
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Table  1 

Distribution  of  Radioactivity  by  TLC-R.4H  Analysis 


Time  (h)  X  origin 

X  Side  Product 
rl4cl-S0  ? 

X  Aldehyde 
rl4cl-43 

X  Starting  Hat. 
ri4cl-42 

Comment 

i 

45 

11 

15 

21 

prior  to 
workup 

3.5 

49 

19 

28 

1 

prior  to 
workup 

3.5 

6 

14 

72 

1 

after 

workup* 

3.5 

9 

27 

63 

0 

after 

Isolation  of 
crude  product? 

1.  Workup  involves:  a)  acidification  with  aqueous  hydrochloric  acid, 
b)  extraction  with  ether,  c)  baslflcatlon  with  potassium  carbonate, 
d)  extraction  with  ether. 


2„  The  crude  product  was  Isolated  by  drying  the  final  ether  extract, 
evaporating  the  solvent  on  the  flash  evaporator  and  drying  the 
product  under  high  vacuum. 

the  course  of  the  reaction  being  1.4  at  1  h  and  1.5  at  3.5  h.  Prior  to  work¬ 
up,  nearly  half  of  the  radioactivity  Is  at  the  origin.  After  workup,  there  Is 
only  6X  of  origin  material  In  the  ether  layer,  but  33X  of  the  recovered  amount 
of  radioactivity  (23X  of  the  starting  amount  of  radioactivity)  was  In  the 
aqueous  layer  and  Is  presi*mably  mostly  origin  material.  The  fact  that  the 
percent  of  [14C]-43  In  the  ether  layer  Is  reduced  from  72X  to  63X,  while  the 
amount  of  the  Impurities  appears  to  Increase  Is  believed  to  be  due  to  loss  of 
[l^C] -43  by  volatlzatlon  during  drying  under  high  vacuum.  This  Is  supported 
by  the  fact  that  only  70X  of  the  starting  amount  of  radioactivity  was  re¬ 
covered.  The  distribution  of  radioactivity,  based  on  the  beginning  amount  of 
radioactivity,  was  as  follows:  30X  in  aldehyde  [l*C]-43,  13X  In  alcohol 
[14c] -50,  4X  In  origin  material,  23X  In  the  aqueous  waste  and  30X  unaccounted. 


The  formation  of  [14C]-50  suggest  that  aldehyde  43  Is  under  going  a  base 
catalyzed  Cannizzaro  dlsoutatlon  reaction  under  the  reaction  conditions  (see 
below),  and  that  the  water  soluble  radioactivity  Is  due,  at  least  In  part,  to 
(14C]~51.  It  appears  that  50  Is  formed  at  a  constant  rate  during  the  reac¬ 
tion,  since  the  ratio  of  [14C] -43  to  [14C]-50  Is  similar  at  1  and  3.5  h.  The 

*  Ql^»  —  O'"**  +  0'““’ 

43  50  51 

amount  of  [14C]-51  cannot  exceed  the  amount  of  so  much  of  the  origin 

material  exhibited  prior  to  workup  may  be  due  to  an  Intermediate  that  goes  to 
aldehyde  43  during  workup,  or  the  TtC-RAM  analysis  could  be  misleading  because 
of  loss  of  volatile  [14C]-43  and  E^J-SO  from  the  TLC  plate. 

In  sucaary,  the  tracer  reaction  showed  that  the  yield  of  aldehyde  43  was 
reduced  because  of  Its  volatility,  and  because  It  was  consumed  In  a  side  reac¬ 
tion.  We  plan  to  repeat  the  tracer  experiment  taking  precautions  to  minimize 
losses  due  to  volatility.  We  also  plan  to  confirm  the  structure  of  50  and 
explore  methods  to  minimize  Its  formation. 

2.6  2-Chloroethyl  f2-3HlEthvl  Sulfide:  rethvl-2-3HlC£ES  (f3Hl-55) 

Preliminary  investigation  of  the  scheme  outlined  In  Chart  7  for  preparing 
[ethyl -2-3H] CEES  (E3H]-55)  has  been  started.  Gas  chromatography  methods  for 
following  the  reaction  of  mercaptoethanol  with  ethyl  tosylate  (53)  and  for  the 
conversion  of  2-hydroxyethyl  ethyl  sulfide  (54)  to  CEES  have  been  developed. 

Reaction  of  2-mercaptoethanol  with  ethyl  tosylate  in  the  presence  of 
potassium  carbonate  afforded  an  80S  yield  54  after  Isolation  by  vacuus 
transfer. 

At  present,  we  are  Investigating  the  conversion  of  54  to  CEES  by  reaction 
with  thlonyl  chloride  by  a  literature  method.9 


ct3ch2oh  — — 

-  CT3CH2OTosy) 

r*H]-52 

[SH]-53  — « 

CTsCHjSCHaCHjOH 

t»H]-54 

|®H)*54  — £— - 

CTjCHjSCHjCHjQ 

I’hj-ss 

»>  sop 

b)  HSCHjCHjOH,  KjCOj,  CHClj 
C)  SOClj 
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3.0  Shipments 

A  total  of  nine  shlpoents  were  sade  to  Investigators  as  authorized  by  the 
Project  Monitor  during  the  period  March  23,  1991  -  March  22,  1992  (Table  ?). 
4.0  Inventory 

A  list  of  the  coapounds  held  In  Inventory  March  22»  1992  by  the  Research 
Triangle  Institute  for  the  USARMOC  Is  given  In  Table  3. 
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n-HclAcetyl  Chloride  (H4Cl-2) 

Into  a  2 5 -si  recovery  flask  containing  a  magnetic  stirring  bar  was  placed 
sodlua  [1-Hc]acetate  (482  aCI,  659  mg,  8.04  mmol).  To  this  was  added  NaOH 
solution  (800  pL,  2.14  H).  The  flask  was  attached  to  the  high  vacuua 
manifold,  the  H2O  vacuua  transferred  out  and  the  restdue  dried  for  *>  1  h  at 
195®C.  Note;  The  NaOH  treatment  Is  to  neutralize  any  free  [l-l*C]acet1c  acid 
that  aay  be  present.  In  an  earlier  run,  we  found  that  300  aCI  of  the  sodlua  j 

[l-l*C]acetate  contained  30  aCI  of  volatile  radioactivity.  The  flask  was  j 

allowed  to  cool  to  aablent  temperature  before  moving  It  froa  the  aanlfold. 

t 

Benzoyl  chloride  (12  al)  was  added  to  the  reaction  flask  which  was  fitted  with 
a  simple  Clalsen  distillation  head  connected  to  a  vacuua  distillation  adapter. 

A  drying  tube  containing  Drlerlte  and  activated  charcoal  granules  was  attached 
to  the  side  ana  of  the  vacuua  distillation  adapter.  A  pear-shaped  flask  was 
attached  to  the  vacuua  distillation  adapter  as  the  receiver.  This  receiver 
was  cooled  to  -30*C.  The  reaction  flask  was  heated  In  an  oil  bath  until  the 
benzoyl  chloride  started  to  reflux  Into  the  bottoa  of  the  Clalsen  head.  The 
reaction  flask  was  cooled  to  aablent  temperature  and  nonlabel ed  acetyl 
chloride  (71  pi,  1.0  awl)  was  added.  The  reaction  mixture  was  heated  as 
before.  The  reaction  mixture  was  cooled  and  a  2nd  addition  of  nonlabeled 
acetyl  chloride  (71  pi,  1.0  amol)  was  made.  The  mixture  was  heated  as  before 
while  collecting  the  acetyl  chloride  in  the  receiving  flask  at  -30*C.  The 
receiver  was  allowed  to  wane  to  rooa  temperature  and  weighed.  A  total  of 
660  ag  (84X  yield)  of  acetyl  chloride  was  collected.  The  product  was  used  as 
collected  In  the  next  reaction. 

Chemical 

Sodlua  [l-l*C] Acetate 
Benzoyl  Chloride 
Acetyl  Chloride 


Source  &  Catalog  No.  lot  No. 

Sigma  31,158-8  021H  9209 

Aldrich  B1269-5 
Aldrich  23,957-7 


4028  LL 
00225  HV 
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4-Ch1oro-r2-l*Cl2-butanonc  (fl4Cl-3) 

Aluminum  chloride  (2.6  g)  was  weighed  Into  a  IOOhbL  round  bottom  flask 
containing  a  magnetic  stirring  bar.  Methylene  chloride  (-  60  mL)  which  had 
been  dried  by  passing  It  through  basic  AI2O3  was  added  to  the  flask.  The 
mixture  was  cooled  to  -20*C  while  a  slow  stream  of  ethylene  was  passed  Into 
the  mixture  via  a  fritted  glass  gas  Introduction  tube.  The  [l-l4C)acetyl 
chloride  (660  mg,  8.4  mao!)  was  dissolved  In  CH2CI2  (5  ml)  and  added  via 
syringe  Into  the  gas  introduction  tube.  The  tube  was  rinsed  with  additional 
CH2CI2  (2  x  1  ml).  Ethylene  was  passed  Into  the  reaction  mixture  fc  •  2.25  h 
while  keeping  the  mixture  at  -10*C.  The  reaction  was  allowed  to  warm  to  room 
temperature,  and  after  stirring  for  30  min  was  poured  onto  Ice  containing 
concentrated  HC1  (15  ml)  and  extracted  4  X  with  CH2CI2.  The  coailned  CH2CI2 
extracts  were  washed  with  6  M  HC1,  H2O,  saturated  KaHCOj  solution  and  dried 
over  Na2S04.  The  dried  solution  was  counted  (325  sCI)  and  then  the  CH2CI2  was 
stripped.  The  residue  was  vacuum  transferred  to  give  89!  mg  of  [14C-3]  as  a 
colorless  liquid  which  was  used  as  Is  In  the  next  reaction.  A  residue 
containing  39.7  mCl  did  not  vacuum  transfer.  The  CHjC^  that  was  removed  by 
stripping  was  counted  and  found  to  contain  21.6  mCl  of  radioactivity.  This 
solution  was  carefully  concentrate  to  a  volume  of  -  5  ml  and  used  In  a 
separate  reaction  to  prepare  the  nltroqulnollne  [14C]-4. 


Chemical 

Source  I  Catalog  Ho. 

Lot  Ho. 

Aluminum  Chloride 

Fisher  A-575 

880667 

Methylene  Chloride 

Fisher  0-37 

913251 

Alumina,  basic  Act. I 

Woelm  B 

1385 

Ethylene 

Matheson 

08227 

Hydrochloric  Acid 

Fisher  A-144 

FL040398 

S-F1uoro-6-methoxy*4*fi>cthv1-8-rt1tror4-l4C]qu1no11ne  (fl4Cl-4) 

To  the  25-aL  recovery  flask  containing  chloroketone  [14C]-3  (890  ag, 

8.39  mol)  prepared  above,  was  added  3-fluoro-4-methoxy-6-n1troan111r.e 
(1562  ng,  8.39  mmol),  As^s'XH^  (1.45  g,  6.29  mol)  and  H3PO4  (6  aL).  The 
flask  was  fitted  with  a  Liebig  condenser  (air  cooled)  and  a  nitrogen  line. 

The  alxture  was  heated  at  72-75*C  for  8  h.  After  the  reaction  alxture  was 
cooled,  nonlabeled  3  (150  ag,  140  pL)  ms  added  and  the  alxture  heated  for 
5  h.  The  reaction  mixture  was  cooled  and  a  second  saaple  of  nonlabeled  3 
(150  ag,  140  pL)  ms  added  and  the  alxture  was  heated  for  6  h.  The  progress 
of  the  reaction  was  followed  by  HPLC  [5  a  Spherical  S10?,  3.9  aa  x  150  m,  93X 
hexane-EtOAc,  2  al/aln,  UV  X  254  ay*].  The  reaction  was  «nrxed  up  by  pouring 
onto  ice  containing  KH4OH  (20  aL)  and  extracting  4X  with  CH2CI2.  The  combined 
CH2CI2  extracts  were  not  dried  but  were  stripped  to  leave  a  brown  residue  of 
lapure  [14C]-4,  which  was  dried  on  the  vacuum  manifold. 

The  CH2CI2  solution  of  chloroketone  [14C)-3  recovered  ii  the  previous 
reaction  was  also  taken  through  the  nltroqulnollne  preparation  sequence 
described  above.  The  products  froa  the  two  reactions  were  combined.  This 
material  was  flash  chromatographed  on  a  column  of  SIO2  (4  x  20  ca)  using  80S 
CH2Cl2-hex«ne  (1000  aL),  85X  Ct^C^hexane  (1000  at)  and  th:n  90X  CH2CI2- 
hexane  (1000  aL)  as  eluants  and  collecting  fractions  of  2'--30  aL.  The 
fractions  were  analyzed  by  HPLC  (saae  systea).  Fractions  25*42  were  combined 
and  stripped  to  give  973  ag  (96.9  aCI)  of  pure  [14C]-4.  This  material  was 
combined  with  [l4C]-4  (32.1  aCI)  froa  two  other  preparations  and  used  In  the 
next  reaction.  The  lapure  fractions  were  combined  and  carried  through  the  next 
reaction  sequence  separate  from  the  pure  fractions. 
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Chemical 

Source  6  Catalog  No. 

Lot  No. 

3-F1 uoro-4-»ethoxy-6-n1 troanll 1 ne 

WRAIR 

BH  49612 

Arsenic  Pentoxlde 

Fisher  A-53 

790650 

Phosphoric  Acid  (851) 

Fisher  A-242 

720489 

Asnonlua  Hydroxide 

Fisher  A-6S9 

860116 

Methylene  Chloride 

Fisher  D-37 

913251 

Silica  Gel-60 

E.  Merch  9335-5 

30283 

6-Hcthoxy-4-wethv1  -8-nl  tro-5-(3-tr1  f  luoroeethylphcnoxy)  f4-^Clgiit  nol  1  ne 

«14C1-5> 

To  a  solution  of  [**C]-4  (1.291  g,  5.47  wul,  129  mCl)  In  acetone  (30  nl) 
was  added  K2CO3  (3.93  g)  and  m-hydroxybenzotrl fluoride  (1.CG2  g).  The  result¬ 
ing  Mixture  was  heated  at  65*C  for  6  h.  HPLC  [5  p  spherical  SIO2,  3.9  m  x 
150  ■,  931  hexane-EtOAc,  2  mL/aln,  UY  X  254  m*]  Indicated  the  reaction  was 
complete.  The  acetone  was  stripped  and  the  residue  taken-up  In  CH2CI2  on- 
washed  with  H2O.  The  H2O  layer  was  extracted  3X  with  CK2&2*  The  ccrblr.ed 
CH2CI2  extracts  were  washed  twice  with  101  K2CO3  solution,  dried  over  N-12SO4 
and  stripped  to  leave  2.06  g  (127  mCl)  of  dirty  yellow  solid.  The  solid  was 
■Ixed  with  a  small  amount  of  [l*C]-5  from  a  previous  preparation  and  rinsed 
once  with  751  hexane-CH2Cl2  (3  ml)  and  twice  with  hexane.  The  resulting  solid 
was  dried  on  the  vacuum  manifold  to  give  2.243  g  of  pale  yellow  crystals,  mp 
211-213*C  (std.  ap  212-213*C) .  This  material  was  divided  Into  three  batches 
and  a*ch  carried  through  the  next  reaction. 


Cheml  ij 

Source  6  Catalog  No. 

Lot  No. 

Acetone 

Fisher  A-18 

911267 

Potassium  Carbonate 

Fisher  P-208 

905633 

m-Hydroxybenzotrl >ior1 de 

Aldrich  15,603-5 

017188Y 

Methylene  chloride 

Fisher  0-37 

913251 

Sodium  Sulfate 

Fisher  S-421 

884476 

8- Ami  no-6-methoxy-4-methy1  -5-(3-tr1  fl  uoromethylphcnoxy)  r4-l*Clqu1  noline 

JLQl£Jb§l 

In  a  25-bI  glass-lined  stainless  steel  boob  were  placed  Pt02  (75  mg)  and 
THF  (2  ml)  which  had  been  distilled  froa  benzophenone  ketyl.  The  Pt02  was 
treated  with  hydrogen  at  50  psl  for  20  aln.  The  crystalline  [l*C]-5  (773  mg, 
2.04  mol,  49  aCI)  was  added  to  the  boafc.  Additional  THF  (20  al)  was  added 
and  the  resulting  mixture  was  stirred  with  hydrogen  at  50  psl  for  16  h.  TLC 
(SIO2:  Et2O-NH40H,  30:0.25)  Indicated  the  reaction  was  coaplete.  The  reaction 
was  filtered  through  a  short  coluan  of  SIO2  (•  3  al)  using  additional  THF. 

The  resulting  black  solution  was  stripped.  The  residue  was  dissolved  In  a 
small  amount  of  THF  and  filtered  through  a  0.45  /m  Teflon  filter.  The 
solution  was  still  black.  It  was  stripped  to  leave  a  dark  residue,  807  ag, 
which  was  Immediately  used  In  the  next  reaction.  This  reaction  was  repeated  a 
total  of  three  tlaes  with  each  being  carried  through  the  next  reaction 


separately. 

Chemical  Source  I  Catalog  Ho.  tot  Ho. 

Platinum (IV)  Oxide  Aldrich  20,603-2  02506KT 

Tetrahydrofuran  Fisher  T-397  911249 

Hydrogen,  prep.  Matheson  J1C-0448-B2 

Silica  Gel-60  E.  Merck  9385-5  30283 


6-Hethoxy-4-methyl  -8-phthal  1  ml  do-5-  (3-trl  f  1  uoromcthylphenoxy)  f4-**Cl  - 
quinoline  (fHfl-7) 

The  black  residue  of  [l*C]-8  froa  the  previous  reaction  was  dissolved  In 
xylene  (50  at)  and  phthellc  anhydride  (363  ag,  2.45  aaol,  20S  excess)  was 
added.  This  solution  was  heated  at  reflux  for  5  h  while  collecting  K2O  that 
formed  with  a  Dean-Stark  trap.  TLC  (S102:Et20-NH40H,  30:0.25)  Indicated  the 
reaction  was  complete.  The  reaction  was  poured  Into  CH2CI2  and  washed  thrice 


with  10X  KOH  solution  and  once  with  H2O.  The  solution  was  stripped  (aspirator 
and  then  vacuum  puap),  and  the  residue  was  flash  chromatographed  on  a  column 
of  SIO2  (2.5  x  15  ca)  using  CHCI3  as  eluant.  The  pure  fractions  were  combined 
and  stripped  to  give  976  ag  (48.5  aCI)  of  [14C]-7.  This  reaction  was  run 
three  times  to  obtain  a  total  of  126  aCI  of  [^3-7. 


Chemical 

Source  6  Catalog  No. 

Lot  No. 

Phthallc  Anhydride 

Malllnckrodt  2828 

MTD 

Xylene 

Fisher  X-5 

911304 

Methylene  Chloride 

Fisher  D-143 

915700 

Potasslua  Hydroxide 

Malllnckrodt  S-420 

907057 

6-Hethoxv-4-wcthy1 -8-phthal lal do-5- (3-trl f 1 ucromethyl phenoxy) f4-14c1 qul nol 1 ne- 
1 -oxide  Ethanol ate  (fl4Cl-8) 

To  a  solution  of  [14C]-7  (56.9  aCI)  In  CHCI3  (20  aL)  cooled  to  0*C  was 
added  a  solution  of  a-chloroperoxybenzolc  acid  (MCPBA)  In  CHCI3  (10  al  ♦  3  x 
0.5  aL  rinses).  The  solution  was  allowed  to  warn  to  roc*  temperature  and  was 
stirred  for  2  h.  TLC  (SIO2:  CH2CI2-CH3OH,  25;0.75)  Indicated  -  30*  desired 
product.  Additional  MCPBA  (420  ag)  was  added  at  Q*C  and  the  Mixture  allowed 
to  wars  to  room  tewperature  and  stir  for  16  h.  TLC  (saae  system)  Indicated 
•  90X  product.  Additional  MCPBA  (200  ag)  was  added  at  0*.  and  the  Mixture  was 
stirred  for  20  h  at  room  tenperature.  TLC  (saae  systea)  Indicated  little 
change  from  the  previous  saaple.  The  reaction  was  worked  up  by  washing  twice 
with  15X  K2CO3  solution  (see  note  below).*  The  CHCI3  solution  was  dried, 

*Notc:  During  the  course  of  running  this  reaction  and  other  slallar  reactions 
to  prepare  8,  we  have  shown  that  both  SIO2  and  AI2O3  should  be  avoided  for  the 
cleanup  of  the  N-oxIde  product.  This  Material  Is  decoaposed  by  chromatography 
on  either  AI2O3  or  S(02>  The  aaount  of  decomposition  Is  a  function  of  how 
long  the  §  remains  on  the  column. 


counted  (56.8  mCl)  and  stripped.  The  residue  was  dissolved  In  EtOH  (20  ml) 
and  the  solution  stripped  to  leave  a  pale  yellow  crystalline  solid.  The  solid 
was  combined  with  material  (70.7  mCt)  from  two  other  preparations  and  used  In 


the  next  reaction. 

Chemical 

Source  & 

Catalog  No. 

Lot  No. 

m-Chloroperoxybenzolc  Acid 

Aldrich  C6, 270-0 

6720KK 

Chloroform 

BJ048 

88216 

Ethanol 

Aaaper 

91H1SV 

2-Chl oro-6-mcthoxy-4-methy1  -8-phthal  1  ml  do-5- (3-trl  f  1  uoroaethyl  phenoxy)  - 
[4-.14clgu1no11nc  (fHcl-9) 

To  a  solution  of  [l*C]-8  (1.698  g,  3.15  mmol.  70.7  mCl)  In  CHCI3  (40  ml) 
was  added  POCI3  (4.83  g,  31.5  mmol)  dropwlse  over  15  min.  The  resulting 
solution  was  stirred  at  room  temperature  overnight.  TLC  (SIO2:  CH2CI2-CH3OH, 
25:0.8)  Indicated  the  reaction  had  gone  to  853  completion.  Additional  POCI3 
(600  pi)  was  added  and  the  resulting  solution  stirred  for  20  h  at  room 
teeperature.  TLC  (same  system)  Indicated  •  23  of  [I4C]-8  was  still  present. 
Additional  POCI3  (350  pi)  was  added  and  the  resulting  mixture  stirred  for  2  h 
at  60“65"C  and  then  16  h  at  room  temperature.  The  reaction  mixture  was  poured 
over  Ice,  and  the  pH  was  adjusted  to  12  with  203  NaOH.  This  mixture  was 
extracted  thrice  with  Et20.  The  combined  Et20  extracts  were  washed  once  with 
H2O  and  once  with  saturated  H1HCO3  solution.  The  resulting  Ct20  extract  was 
carefully  concentrated  to  dryness  overnight  with  a  stream  of  nitrogen.  The 
residue  was  chromatographed  on  a  column  of  SIO2  (230-400  mesh,  25  ml)  using 
first  CH2CI2  (300  ml)  and  then  CH2Cl2-*eOH  (25:0.8,  200  ml  as  eluants  and 
collecting  8  ml  fractions.  The  fractions  (4-8)  containing  pure  product  were 
combined,  counted  and  stripped  to  afford  1.254  g  (53.5  mCl)  of  [14C]-9. 
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Chemical 

Soji-ie  a  Cataloo  No. 

Lot  No. 

Chlorofora 

BJ049 

BB216 

Phosphorus  Oxychloride 

Aldrich  32,045-5 

00830CX 

Sodiua  Hydroxide 

Fisher  SS-254 

874986 

Ethyl  Ether 

Fisher  E-133 

921a42-15 

Sodiua  Bicarbonate 

Fisher  S-233 

720392 

Ethanol 

Aaper 

91H1SV 

8-Aal  no-2-ch1oro-6-»>ethox  v-4-aethyl -5- (3-*  rl  f  1  uoroaethylphenoxy)  [4-Hcl- 
qulnollne  (T^Cl-iO) 

To  *  suspension  of  [**C]-9  (1.254  g,  2.45  aaol,  53.5  aCI)  In  EtOH  (45  rL) 
was  added  a  solution  of  NH2NH2  (982)  (400  pi)  dissolved  In  EtOH  (4  al)  over 
5  Bln.  The  HH2NH2  residue  was  rinsed  tn  with  additional  EtOH  (1  wL).  The 
resulting  Mixture  was  heated  at  60-65*C  for  1  h.  TLC  (SIO2:  802  CH2CI2- 
hexane)  Indicated  the  reaction  was  eoaplete.  This  reaction  was  coefclned  with 
a  slallar  reaction  that  contained  10.7  aCI  of  C14C3-®.  resulting  alxture 
was  stripped  ar.d  the  residue  chroaatographed  on  SIO2  (56  g,  17  x  4  ca)  using 
CH2CI2  as  eluant  and  collecting  fractions  of  *  25  at.  The  product  was  In 
fractions  2-5.  These  were  cortlned,  counted  and  stripped  to  obtain  1.061  g 
(61  nCI)  of  yellow  solid. 


Chemical 

Source  t  Cataloo  No. 

Lot  No. 

Ethanol 

Aaper 

91H1SV 

Hydrazine  (982) 

Aldrich  21,515-5 

04306TY 

Methylene  Chloride 

Fisher  0-143 

915700 

Silica  Gel-60 

E.  Merck  9385-5 

30283 

8-Am1no-2.6-d1methoxy-4-Bethv1-5-(3-tr1fluorofflethylphcnoxv) f4-l4Clqu1nol1ne 

Sodiua  hydride  (802  oil  dispersion)  (166  ag,  5.44  aaol)  was  weighed  Into 
a  50-aL  flask  fitted  with  an  adapter  to  allow  work  under  an  Inert  gas  (Argon). 


46 


The  NaH  was  washed  twice  with  hexane  and  then  blown  dry.  Olaethylforaamlde 
(4.5  bL)  was  added  followed  by  methyl  alcohol  (97  tag,  3.05  umol,  10X  excess, 
123  ill).  The  resulting  fixture  was  stirred  for  1  h  at  root*  teaperature.  A 
solution  of  [14C]-10  (1.061  g,  2.77  nmol,  61  »C1)  in  DM?  (2  at)  was  added. 

The  residue  of  [*4C]-10  was  rinsed  In  with  DHF  *3  x  0.5  al).  The  resulting 
reaction  alxtu  e  was  stirred  overnight  at  rooa  teaperature.  TIC  (SIO2:  80S 
CH2CI 2-hexane)  Indicated  «  652  [14C]-11  present.  The  reaction  mixture  was 
heated  at  40-45*C  for  3  h  and  allowed  to  stand  overnight  at  rooa  teaperature. 
TIC  analysis  (sane  systea)  Indicated  the  reaction  was  ?7X  coaplete.  Addi¬ 
tional  Na0CH3  was  prepared  froa  NaH  (66  ag)  and  CH3OH  (50  pL)  in  DHF  (2  al) 
and  this  was  added  to  the  above  reaction.  The  reaction  was  then  heated  at 
45*C  for  1  h.  TIC  analysis  (saae  systea)  showed  no  change  froa  above.  Th 
reaction  alxture  was  poured  Into  Ice  water  and  extracted  with  CH2C12.  An 
eaulslon  fenced  which  was  very  difficult  to  break.  Filtration  through  two 
glass  fiber  filter  pads  (at  the  sane  tine)  broke  the  eaulslon.  The  alxture 
was  extracted  5X  with  CH2CI2.  The  combined  CH2CI2  extracts  were  stripped  and 
the  residue  chromatographed  on  a  coluan  of  SIO2  (4  x  18  ca)  using  80S  CH2CI2- 
hexane  as  eluant  and  collecting  fractions  of  -  25  al.  Fractions  8-21  contain¬ 
ing  pure  product  were  combined,  counted  (36.6  aCI)  and  stripped.  Fractions 
4-7  were  not  pu**e,  but  were  coablned,  counted  (15.1  aCI)  and  stripped.  These 
Iwpure  fractions  were  rechroaatographed  on  a  coluan  of  SIO2  (4  x  17  ca)  using 
70X  CH2Cl2-hexane  as  eluant.  Fractions  containing  pure  product  were  coablned, 
counted  (7.9  aCI)  and  stripped.  Fractions  containing  lapure  product  were 
coablned,  counted  (5.8  aCI)  and  stripped.  This  material  was  carried  through 
another  NaOCH3  treatment.  After  chromatography  an  additional  2.1  mCl  of 
[14C]-11  were  obtained.  The  total  yield  of  [14C]-11  was  46.6  aCI  (76X 
radlochealcal  yield). 
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Chemical 

Source  t  Catalog  Ho. 

Lot  Ho. 

Sodlua  Hydride 

Aldrich  25,399-5 

00804MW 

Methanol 

Aldrich  32,241-5 

0221 IB Y 

Diaethylfonsaslde 

Aldrich  22,705-6 

C341TX 

Silica  Gel -60 

E.  Merck  9385-5 

30283 

Methylene  chloride 

Fisher  D-143 

915700 

Chlorofora 

Fisher  C-607 

911637 

Chi oro fora 

BJ048 

BB216 

Hexane 

BJ216 

B8673 

Ethyl  Acetate 

BJ100 

88880 

Methanol 

A-142 

911664 

2.6- 


B6thy1phenoxy)r4-l^Clqu1no11ne  (T^Cl-12) 

A  Mixture  of  [14C]-U  (792  ag,  2.10  aaol,  46.6  MCI),  4-lodo-l-phthal- 
laldopentane  (720  ag,  2.10  nnl)  and  dl Isopropyl aalne  (213  ng,  2.10  nol, 

294  pi)  In  acetonitrile  (4.2  aL)  was  heated  at  80-85*C  for  10  h.  TLC  (SIO2: 
80S  Et20-Hex)  Indicated  the  ruction  Mas  «  43X  complete.  Additional 
alkylating  agent  (360  ag)  and  aalne  (147  ^L)  were  added.  The  Mixture  was 
heated  for  8  h  at  80-85*C.  TIC  (saae  systea)  indicated  the  reaction  was  •  70S 
coaplete.  Additional  alkylating  agent  (360  ag)  and  aalne  (147  /iL)  were  added. 
The  Mixture  was  headed  for  8  h  at  80-85*C.  TLC  (saae  systea)  Indicated  «  85X 
product  and  12X  [14C]-11  to  be  present.  Additional  alkylating  agent  (180  ag) 
and  aalne  (74  pi)  followed  by  heating  10  h  at  80-85*C  gave  a  Mixture  of  -  89X 
product  and  -  5X  [*4C]-11.  Additional  alkylating  agent  (120  ag)  and  aalne 
(50  jri.)  followed  by  heating  for  8  h  at  80-85*C  gave  a  Mixture  of  •  92X  product 
and  3X  [14C]-11.  Additional  alkylating  agent  (80  g)  and  aalne  (34  jiL)  were 
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added  and  the  alxture  heated  for  4  h  at  80-85*C  gave  a  fixture  of  95X  product 
and  3X  [14C]-11.  Additional  alkylating  agent  (80  mg),  amine  (34  >iL)  and  CH3CM 
(400  jiL)  were  added  and  the  alxture  was  heated  for  5  h  at  80-85*C.  TIC  (sane 
system)  Indicated  little  change  from  the  last  TIC.  The  reaction  was  worked  up 
by  pouring  Into  H2O  and  extracting  4X  with  CH2CI2.  The  combined  CH2CI2 
extracts  were  stripped  to  leave  2.446  g  of  dark  oil.  This  was  flash 
chromatographed  on  a  SIO2  column  (2.5  x  19  ca)  using  75X  CH2CI 2-hexane  as 
eluant.  The  pure  fractions  were  combined,  counted  (19.4  aCI)  and  stripped. 
Note:  If  at  all  possible,  do  not  leave  any  [1*C]-11  unreacted  as  It  Is  very 
difficult  to  separate  this  from  the  alkylated  material. 

The  fractions  containing  product  and  small  amounts  of  the  starting 
material  were  combined,  counted  (25.8  mCl)  and  stripped  to  leave  a  residue. 
This  residue  contained  -  5X  of  the  unalkylated  amine.  This  material  was 
treated  with  the  same  alkylating  conditions  as  the  above  described  alkylation 
reaction.  After  chromatography  of  this  second  alkylation  reaction,  a  total  of 
41.3  mCl  of  pure  [**CJ-12  was  obtained.  This  was  used  In  the  next  reaction. 


Chemical 

Source  4  Catalog  No. 

Lot.  No. 

01 isopropyl  amine 

Aldrich  11,0019 

01021  BP 

4-Iodo-l-phthal laldcpentane 

Ash  Stevens 

AP-VIII-200 

Acetonitrile 

BJ015 

BA181 

Methylene  chloride 

0-143 

915700 

Silica  Gel -60 

E.  Merck  9385-5 

30283 

Hexane 

BJ216 

8857 3 

Ethyl  Acetate 

BJ1C0 

BB880 

« 


t 
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ulnollne  Succinate  (F^Cl-14 


A  solution  of  C14C] -12  (4.3  nCI)  In  ethanol  (20  mL)  was  treated  with 
hydrazine  (98X,  250  pi).  The  resulting  solution  was  heated  at  65-70*C  for 
10  h.  TLC  (SIO2:  CH3OH-NH4OH,  25:1)  Indicated  -  10X  of  [14C)-12  remaining. 
Additional  hydrazine  (50  jiL)  was  added  and  the  mixture  heated  at  65~70*C  for 
3  h.  TLC  (same  system)  Indicated  -  8X  of  [l^Cj-ljg  remaining.  Additional 
hydrazine  (100  pL)  was  added  and  the  mixture  heated  at  65-70*C  for  6  h.  TLC 
(same  system)  Indicated  -  2X  of  [^4C]-12  remaining.  Additional  hydrazine 
(100  pi)  was  added  and  the  mixture  heated  at  65-70*C  for  10  h.  The  reaction 
was  worked  up  by  stripping  the  ethanol.  The  resulting  white  solid  containing 
some  yellow  oil  was  extracted  -  15X  with  Et20-hexane  (4:1,  150  mL  total).  The 
extract  was  stripped  and  then  dried  on  high  vacuum  (0.05  Ton*  at  40-50*C)  for 
2  h  to  remove  any  remaining  hydrazine.  The  resulting  yellow  oil  weighed 
1.060  g  and  contained  42  mCl  of  radioactivity.  This  material  was  flash 
chromatographed  on  a  column  of  SIO2  (4  x  15  cm)  using  the  so1 vents  shown  In 
the  following  table. 


Volume  (mL) 

Solvent 

Fractions  (•  25-30  mL) 

400 

EtOAc 

l  -  10 

200 

2.5X  CH3OH- EtOAc 

11  -  17 

200 

5X  CH3OH- EtOAc 

18  -  23 

200 

10X  CH3OH- EtOAc 

24  -  30 

200 

20X  CH3OH- EtOAc 

31  -  36 

200 

40X  CH30H-Et0Ac 

37  -  42 

220 

50X  C^OH-EtOAc 

43-48 

250 

55X  C^OH-EtOAc 

49  -  58 

300 

60X  CH30M-Et0Ac 

59  -  79 

50 


Fractions  24-72  were  combined,  counted  (36.8  bCI)  and  stripped.  The 
residue  was  dissolved  In  Et^O  (10  bL)  filtered  through  a  cotton  plug  Into  a 
SO  bL  centrifuge  tube  and  blown  to  dryness  with  a  streaa  of  N2.  The  residue 
of  brown  oil  weighed  890  eg.  This  was  dissolved  In  Et20  (11  el)  and  treated 
with  succinic  acid  (227  eg,  1.92  mmol)  dissolved  In  CH3OH  (0.8  el)  and  EtOH 
(2  al).  This  solution  was  blown  to  dryness  with  a  streaa  of  Nj.  A  seed 
crystal  of  unlabeled  WR-238605  was  added  and  the  resulting  alxture  was  soni¬ 
cated  with  Et20  (15  al)  for  -  2  aln.  The  resulting  suspension  was  cnetrlfuged 
and  the  supernatant  removed  with  a  pipette.  The  tan  powdery  residue  was 
rinsed  twice  with  Et20  (3  al)  in  the  saae  Banner.  All  the  Et20  solutions  were 
combined.  The  tan  powder  was  dried  on  high  vacuua  manifold  overnight  and  the 
combined  Et20  washes  stored  In  the  freezer  overnight.  A  second  crop  of  solid 
formed  In  the  EtjO  wash.  It  was  collected  and  rinsed  as  above.  HPLC  [Accu- 
sphere  Cft,  S  p,  3.9  *a  x  25  ca,  CMsOHsCHaCUrO.Ol  N  WH4CO2  (adjusted  to  pH  3 
with  foralc  acid),  20:50:30]  Indicated  the  two  crops  had  the  same  purity. 

Crop  2  was  slurried  In  Et20  and  transferred  Into  the  tube  containing  crop  1. 
The  combined  solid  was  dried  on  the  high  vacuua  manifold.  The  aother  liquor 
and  Et20  washes  from  these  two  crops  were  combined,  counted  and  found  to 
contain  22  aCI.  This  solution  was  blown  down  and  converted  to  the  free  base 
with  saturated  NazC03  solution.  The  PU2CO3  solution  was  extracted  with 
CH2CI2.  The  CH2CI2  extract  was  concentrated  with  a  streaa  of  H2  and  put 
through  a  small  coluan  of  SIO2  (3  aL)  using  EtOAc  followed  by  a  step  gradient 
of  10,  20,  30,  40  and  60X  CH3OH  In  EtOAc  as  eluant.  The  fractions  containing 
pure  t**C]-13  were  combined  and  stripped.  The  resulting  oil  (-  450  mg)  was 
dissolved  In  Et20  and  filtered  through  a  0.45  pa  Teflon  filter  Into  a  50  mL 
centrifuge  tube.  This  solution  was  treated  with  succlr.lc  acid  (115  mg, 

0.97  mmol)  dissolved  In  CH3OH  (0.4  al)  and  EtOH  (0.6  aL).  The  resulting 
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alxture  was  concentrated  In  a  stream  of  N2  to  an  oily  residue.  To  this 
residue  was  added  Et20  (20  *1)  and  a  seed  crystal  of  14  and  the  alxture  was 
sonicated  for  -  2  aln.  The  resulting  tan  solid  was  collected,  washed  twice 
with  Et20  and  dried.  TIC  (sane  systea)  indicated  the  purity  of  this  material 
and  that  of  the  combined  first  two  crops  were  the  same  (>  97X).  They  were 
slurry  combined  with  Et20  and  then  dried  on  the  vacuua  manifold.  An 
ultraviolet  spectrum  of  the  combined  material  Indicated  a  chemical  purity  of 
"  93X.  This  Is  possibly  due  to  the  presence  of  excess  succinic  acid.  The  tan 
solid  was  combined  with  a  previous  preparation  of  [**C]-14  [CT-6639-85-1, 

1.9  sCI,  72  mg]  and  the  resulting  mixture  recrystal 11 zed  from  hot  Isopropanol. 
The  sample  was  allowed  to  cool  In  the  refrigerator  overnight.  The  first  corp 
was  collected,  rinsed  with  Et20  and  dried  on  the  vacuum  manifold.  The  mother 
liquor  combined  with  the  Et20  rinses  was  allowed  to  stand  overnight.  A  second 
crop  was  collected,  rinsed  with  EtjjO  and  dried.  The  two  materials  had  the 
same  melting  point.  They  were  combined  by  dissolving  In  CH3OH,  filtering 
through  a  small  cotton  plug  and  concentrated  to  dryness  with  a  stream  of  N2. 
Et20  (20  mL)  and  a  seed  of  14  were  added  and  this  mixture  was  sonicated  for 
•  2  min.  The  resulting  tan  solid  was  collected,  rinsed  twice  with  Et20  and 
then  dried  on  the  vacuum  manifold  to  give  825  mg  of  light  tan  powder,  mp  145- 
147*C  (ref.  sample  mp  145-148*0) .  This  material  had  a  UV  purity  of  greater 
than  99X  (X268  EtOH).  Radiochemical  purity  was  determined  by  radio-TIC  to  be 
as  follows?  99X,  S102[CH30H-NH40H  (25 jI),  Rf  0.41];  99X,  S102[CH30H-H0Ac 
(8:1),  Rf  0.56],  Radiochemical  purity  was  also  determined  by  HPIC  as  follows: 
98X  Accusphere  CN,  5  p,  3.9  am  x  25  cm  [CH30H:CH3CN:0.0l  M  NH4CO2  (adjusted  to 
pH  3  with  formic  acid),  20:50:30],  This  material  was  given  Lot  no.  CT-6949- 


Cheat cal 

Source  1  Catalog  No. 

Lot  No. 

WR-238605 

WRAIR 

BN#  BJ83119 

Ethanol 

Aaper 

91H  1SV 

Hydrazine  (98X) 

Aldrich  21,515-5 

04306TV 

Ethyl  Ether 

BJ107 

BA694 

Hexane 

BJ216 

BB673 

Ethyl  Acetate 

BJ100 

BB880- 

Succinic  Acid 

Colianbla 

S-1220 

Methanol 

BJ230 

BC024 

r-\ 

i 
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2-Iodo-5-tr1f1uoromethy1 phenol  (2) 

A  solution  of  3-trlfluorophenol  (1)  (3.0  g,  18.5  *rac^)  In  CH3OH  (50  kL) 
was  cooled  to  0*C.  To  this  was  added  a  solution  of  potasstua  Iodide  (2.79  g, 
18.6  naol)  In  sodlua  hydroxide  solution  (1.85  aL,  10  N).  The  resulting 
■Ixture  was  warned  to  43*C  and  a  solution  of  sodlua  hypochlorite  (Clorox, 

34.5  g)  added  dropwlse  at  such  a  rate  as  to  prevent  the  build  up  of  a  red 
color,  l.e.,  the  reaction  alxture  remained  yellow.  The  addition  was  stopped 
when  red  color  no  longer  formed  when  a  drop  of  Clorox  was  added.  The  reaction 
was  stirred  at  43*C  for  1  h  after  the  Clorox  addition  was  stopped.  The 
reaction  alxture  was  cooled  to  room  temperature  which  caused  a  precipitate  to 
fora.  A  101  solution  of  sodlua  thiosulfate  (20  aL)  was  added.  This  caused 
the  precipitate^  to  dissolve  to  leave  a  clear,  yellow  solution.  The  alxture 
was  stirred  for  15  aln.  before  adjusting  the  solution  to  pH  7  with  5X  aqueous 
KC1.  The  alxture  was  extracted  with  Et20  (2  x  75  aL)  and  the  combined  Et20 
extracts  washed  with  saturated  Had  solution  (2  x  50  aL)  and  dried  (MgSOa). 

The  EtjO  was  stripped  to  leave  a  yellow  ell.  SC  (DC-200,  90*-210*C) 
indicated  the  product  was  »  62X  pure.  The  oil  was  chromatographed  on  a  column 
of  SIO2  (2.5  x  19  ca,  230-400  aesh)  using  75X  CHC1 3-hexane  as  eluant.  The 
fractions  containing  pure  product  were  coablned  and  stripped  to  give  1.36  g 


(26*  yield)  of  pale  yellow  crystals,  wq  44-46*C. 

Cheat  cal 

Source  &  Cataloa  No. 

Lot  No. 

3-Trlfluorophenol 

Aldrich  15,603-5 

01718BY 

Sodlua  Iodide 

Aldrich  32,245-8 

06523CT 

Sodlua  Hypochlorite 
(5.25X  solution) 

Clorox 

Reference 

1.  Edgar,  K.  J.;  Falling,  S.  N.,  J.  Org.  Chea.  1990,  55,  5287. 


3-Trlfluoroiaethyl r6-3Hlphenol  (T^Hl-3) 

A  mixture  of  6-1odo-3-trifluorooethylphenol  (15.0  sg)  and  Pd/C  (I0X, 

6.4  sg)  In  NaOH  solution  (600  ^l,  1.0  N)  was  treated  with  trltlua  gas  for  4  h. 
The  reaction  mixture  was  filtered  through  Cellte  (0.5  si)  followed  by  rinsing 
with  H2O  (3  si).  The  resulting  solution  was  not  made  acidic.  The  flask 
containing  the  solution  was  attached  to  the  high  vacuus  sanlfold  and  the  H2O 
vacuus  transferred  fros  the  solution.  Ethanol  (•  3  si)  was  vacuus  transferred 
Into  the  flask  containing  the  reaction  residue  and  the  resulting  solution 
stirred  for  10  sin.  The  EtOH  was  then  vacuus  transferred  out  of  the  reaction 
flask  and  fresh  EtOH  transferred  In.  This  was  done  for  a  total  of  four  EtOH 
exchanges.  The  residue  remaining  after  the  fourth  EtOH  exchange  was  rinsed 
Into  a  100  si  volumetric  flask  containing  unlabeled  3-trlfluoroaethyl phenol 
(243  tag.  1.50  ssol)  using  EtOH  that  contained  HC1  (1  si,  1.0  N).  The  result* 
ing  solution  was  counted  (530  sCI)  and  then  stripped.  The  residue  was  rinsed 
with  acetone  (9  si)  Into  the  reaction  flask  for  the  next  reaction. 


Chemical 

Source  A  Catalog  No. 

Lot  ho. 

6-Iodo-3-tr1 f 1 uoro- 
sethyl phenol 

RTI 

LF-6376-l-*l 

Palladium  on  Activated 
Carbon  (10X) 

Aldrich  20,5699-9 

02803  HN 

Tritium 

HEN 

2870-005 

Ethanol 

Aaper 

91H1SU 

Acetone 

A-18 

911267 

6-Hcthoxy-4-sethyl  -8-nl  tro-5- (3-trl  f  1  uorowethyl  f6-3Hlphcnoxy)qu1  r<ol  1 nc 
(pHl-5) 

To  the  acetone  solution  of  [3H]-3  prepared  above  was  added  5-fluoro-6- 
methoxy-4-sethyl-8-n1troqu1nol1ne  (356  sg,  1.50  ssol)  and  K2CO3  (1  g),  and  the 
resulting  mixture  was  heated  at  65*C  for  6  h.  TIC  (SIO2:  25X  EtOAc-hexane) 
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Indicated  no  [3H]-3  remaining.  The  acetone  was  stripped,  and  the  residue  was 
dissolved  In  CH2CI2  and  washed  with  H2O.  The  H2O  layer  was  then  extracted  3X 
with  CH2CI2.  The  combined  CH2CI2  extracts  were  washed  twice  with  10%  K2CO3 
solution,  dried  over  Ha2S04,  counted  (505  mCi)  and  stripped.  The  residue  was 
dried  on  the  vacuum  manifold  over  the  weekend  to  give  470  mg  of  yellow 
crystals.  These  were  used  as  Is  In  the  next  reaction. 


Chemical 

Source  &  Catalog  No. 

Lot  No. 

Acetone 

Fisher  A18 

911267 

Potassium  Carbonate 

Fisher  P-203 

905633 

m-Kydroxybenzotrl f 1 uorl de 

Aldrich  15,603-5 

01718  BV 

Methylene  Chloride 

Fisher  D-37 

913251 

Sodium  Sulfate 

Fisher  S-421 

884476 

8-A»1 no-6-acthoxy-4-aethy1 -5-{3-tr1 f 1 uorcmethyl r6-3Hlphenoxy)au1no1 Inc 


iaa=a 

In  a  25-mL  glass-lined  stainless  steel  bomb  was  placed  PvO^  (60  mg)  and 
THF  (2  eL)  which  had  been  distilled  from  benzophenone  ketyl.  The  Pt02  was 
reduced  with  H2  (50  psl )  for  1  h.  To  the  resulting  slurry  was  added  the  solid 
[3H)-5  prepared  above  and  THF  (15  ml)  to  wash  In  any  residue  of  [3H]-5.  This 
mixture  was  treated  with  H2  (50  psl)  for  16  h.  TIC  (SIO2:  80S  Et20-hexane) 
Indicated  two  materials  present  but  no  [3H]-5  present.  The  mixture  was 
treated  with  H2  (50  psl)  for  4  h.  TIC  (same  system)  Indicated  product  with 
small  amount  («•  3X)  of  unknown  material  present.  The  mixture  was  stirred  with 
H2  (50  psl)  for  3  h.  TIC  (sake  system)  Indicated  no  change  from  previous 
sample.  The  reaction  mixture  was  filtered  through  SIO2  (5  ml)  using  addi¬ 
tional  THF.  The  THF  solution  was  stripped  and  the  residue  Immediately  used  In 
the  next  reaction. 
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Chemical 

Source  i  Catalog  No. 

Lot  No.  . 

Platlnua(IV)  Oxide 

Aldrich  20,603-2 

02506KT 

Tetrahydrofuran 

Fisher  T-397 

911249 

Hydrogen,  prep. 

Xatheson 

J 10-0448-62 

Silica  Gel -60 

E.  Merck  7734 

9622428 

6-Methoxy-4-Bethyl -8-phthal 1 ml do-5- (3-trl f 1 uoromethyl  f6-3Hl phenoxy) quinoline 

The  residue  of  (3H]-6  froa  the  previous  reaction  was  dissolved  In  xylene 

(70  aL)  and  phthallc  anhydride  (263  ag)  added.  This  solution  was  heated  at 

reflux  for  6  h  while  collecting  the  H2O  foraed  with  a  Dean-Stark  trap.  TIC 

(S102:80X  Et 20-hexane) 

Indicated  the  reaction  was  ccqriete. 

The  xylene  was 

stripped  using  a  vacuum  pusp  and  the  residue  dissolved  In  CH2CI2  and  washed 

thrice  with  10X  KOH  and  once  with  H2O.  The  CH2CI2  was  stripped  and  the 

resulting  residue  flash  chrosatographed  on  a  column  at  S102  (2.5  x  10  ca) 

using  EtOAc  as  eluant. 

The  fractions  containing  pure  product  were  combined. 

counted  (402  nCI)  and  stripped  to  leave  708  mg  of  tan  solid. 

This  was  used  as 

is  in  the  next  reaction 

• 

Chemical 

Source  i  Catalog  No, 

Lot  No. 

Phthallc  Anhydride 

Kalllnckrodt  2828 

MTD 

Xylene 

Fisher  X-5 

911304 

Methylene  Chloride 

Fisher  D-143 

915700 

Potasslua  Hydroxide 

Kalllnckrodt  6984 

KJTY 

Sodlua  Sulfate 

Fisher  5-420 

907057 

I 


6-Hfcthoxy-4-methy1-8-phthal1ffl1do-5-(3-tr1  fluoromethyl rc-^Hlphcnoxy)- 
qulnollne-l-oxlde  ((3h1-8) 

To  a  solution  of  [3H]-7  (708  ag)  In  CHCI3  (15  aL)  at  0*C  was  added 
a-chloroperoxybenzolc  acid  (MCPBA)  (361  ng,  20X  excess)  In  CHCI3  (7  nL  ♦  2  x 
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0.5  mL  rinses).  The  resulting  solution  was  allowed  to  warn  to  room  tempera¬ 
ture  and  stirred  for  16  h.  TLC  {SIO2:  CH2CI2-CH3OH,  25:0.75)  indicated  the 
reaction  was  -  46X  complete.  Additional  MCPBA  (330  eg)  was  added  and  the 
resulting  solution  stirred  at  40-50*C  for  6  h.  TLC  (sane  system)  Indicated 
the  reaction  was  -  60S  complete.  Additional  NCP8A. (220  eg)  was  added  and  the 
resulting  mixture  stirred  at  room  temperature  for  16  h.  TLC  (sane  system) 
indicated  -  67X  product  to  be  present.  Additional  MCPBA  (100  mg)  was  added 
and  the  mixture  stirred  at  50*C  for  2  h.  TLC  (same  system)  indicated  *»  71X 
product  and  «  9X  [3H]-7  present.  Additional  HCPEA  (300  mg)  was  added  and  the 
mixture  stirred  at  room  Ucperature  for  16  h.  TLC  (sane  system)  Indicated  no 
change  from  the  previous  sample.  The  reaction  solution  was  washed  twice  with 
10X  K0H  solution  and  once  with  H2O  (see  note  below).*  It  was  then  counted 
(325  mCl)  and  stripped.  The  residue  was  dissolved  In  EtOH  (20  mL)  and  this 
solution  was  stripped  to  leave  643  mg  of  yellow  crystals.  This  material  was 
used  as  Is  in  the  next  reaction. 


Chemical 

Source  &  Catalog  No. 

Lot  No 

m-Chloroperoxybsntolc  Acid 

Aldrich  C6, 270-0 

6720KK 

Chloroform 

Fisher  C-606 

911746 

Ethanol 

Aapcr 

91H1SU 

2-Chloro-6-»ethoxy-4-methvl-3-phthal1li1do-5“(3-tr1fluoro»cthyl T6-3h1- 
phenoxy)qu1no11ne  (f^Hl-9) 

To  a  solution  of  [3H]-9  (643  mg,  1.19  moI,  325  mCl)  dissolved  In  CHCI3 
(1C  mL)  was  added  POCI3  (1.82  g,  11.9  mmol,  1.12  mL)  over  30  min.  The  — ~ 
resulting  solution  was  heated  at  65*C  for  1.5  h.  ■  TLC  (S^tC^C^-CI^OH, 

‘Note:  Do  not  attempt  to  purify  this  material  by  chromatography  on  either 
AI2O3  or  SIO2.  This  leads  to  decomposition  which  Is  a  function  of  how  long 
the  material  stays  on  column. 


25:0.8)  Indicated  the  reaction  was  cosplete.  The  reaction  Mixture  was  poured 
over  ice  and  the  pH  adjusted  to  12  wtth  20X  NaOH.  The  resulting  solution  was 
extracted  4X  with  Et20.  The  cooblned  Et20  extracts  were  washed  with  H2O, 
saturated  NaHC03  solution,  saturated  NaCl  solution  and  dried  (Na2S04).  The 
dried  solution  was  stripped  to  give  678  ag  of  solid  which  was  used  as  is  In 
next  reaction. 


Chemical 

Source  &  Catalog  Ho. 

Lot  Ho. 

Chloroform 

C-606 

9117*6 

Phosphorus  Oxychloride 

Aldrich  32,045-5 

00830CX 

Sodlua  Hydroxide 

Fisher  SS-254 

874936 

Ethyl  Ether 

Fisher  E-138 

921442-15 

Sodlua  Bicarbonate 

Fisher  S-233 

720392 

Ethanol 

Aaper 

91H2SU 

8- Awl  no-2-chl  oro-6-aethoxv-4-B>cthyl  -5-  (3-tri  fl  uorowethyl  f6-3Hl  phenoxy)  - 
quinoline  (pHl-lO) 

To  a  suspension  of  [3H]-9  (678  ag)  In  EtQH  (25  aL)  was  added  over  20  tain 
NH2NH2  (98Z,  1.3  «t).  The  resulting  Mixture  was  heated  at  65®C  for  1.5  h. 

TIC  (Si02:80X  CH2CI 2-hexane)  Indicated  the  reaction  was  cooplete.  The 
reaction  was  allowed  to  stir  overnight  at  rooo  temperature.  The  EtOH  was 
stripped  froo  the  olxture  and  the  residue  was  extracted  -  20X  with  CH2CI2. 

The  CH2CI2  extracts  were  filtered  through  a  short  coluan  containing  SIO2 
(1  aL)  and  sand  (1  aL)  Into  a  100  aL  volumetric  flask.  This  extract  was 
counted  (348  oCI)  and  then  stripped.  The  residue  of  aalne  [3H)-10  was 
iooediately  taken  to  the  next  reaction. 


Chemical 

Source  A  Catalog  No. 

Lot  No. 

Ethanol 

Aaper 

91H1SV 

Hydrazine  (98X) 

Aldrich  21,515-5 

04306TY 

Hethylene  Chloride 

Fisher  D-143 

915700 

Silica  Gel -60 

E.  Merck  9385-5 

30283 
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8-Amt  no-2,6-d1methoxy-4-methy1-5-(3-tr1 f 1 uoromcthyl r6-3Hlpnet<oxy) qul nol 1 ne 

(PH3-11) 

A  suspension  of  scdlus  aethoxlde  was  prepared  as  follows:  Sodlua  hyJrlde 
(801  oil  dispersion,  68  mg,  2.27  anol)  was  weighed  Into  a  50-oL  flask  fitted 
with  an  adapter  to  allow  working  under  an  Inert  gas  (argon).  The  NaH  was 
washed  twice  with  hexane  and  then  blown  dry.  Dleethylforaaalde  (2  at)  was 
added  followed  by  CK3OH  (40  ag,  1.25  wool,  51  /»L).  The  resulting  alxture  was 
stirred  for  1  h  and  then  the  [3K]-10  prepared  above  was  added  In  DHF  solution 
(1  aL  plus  3  x  0.5  at  rinses).  The  resulting  dark  reaction  alxture  was 
stirred  overnight  at  rooa  teaperature.  TLC  (SIO2:  80X  CH2CI 2-hexane)  Indi¬ 
cated  an  -  1:1  alxture  of  product  and  starting  material  [3H]-10.  The  alxture 
was  warned  at  40-45'C  for  2  h.  TLC  (same  systea)  now  Indicated  -  60X  product 
and  9X  [3H]-10.  Additional  NaOCHg  was  prepared  from  PaH  (4*  ag)  and  CH3OH 
(41  jl)  and  this  res  transferred  as  a  slurry  In  CMF  to  the  reaction  alxture. 
The  resulting  alxture  was  heated  at  40-45'C  for  2  h.  TLC  (saae  systea)  Indi¬ 
cated  no  change  froa  the  previous  saaple.  The  reaction  alxture  was  poured 
over  Ice  and  was  extracted  5X  with  CH2CI2.  The  cocrblned  CH2CI2  extracts  were 
washed  once  with  H20,  dried  over  Na2S04  and  stripped,  with  the  last  traces  of 
DHF  being  removed  by  a  vacuua  puap  connected  ?-)  the  rotary  evaporator.  The 
H2O  layer  from  the  above  extraction  containing  some  emulsion  was  filtered 
through  two  stacked  glass  fiber  filter  mats  topped  with  •  50  am  of  Cellte. 

The  filtrate  was  extracted  4X  with  CH2CI2.  The  cortlned  CH2CI2  extracts  were 
washed  twice  with  H2O,  dried  (Na2S04)  and  stripped.  The  residues  from  the  two 
sets  of  CH2CI2  extractions  were  coablned  and  chromatographed  on  SIO2  (25  g) 
using  80X  CH2Cl2-hexane  (75  mL),  CH2C12  (25  mL),  CKCI3  (pentane  stabilized, 

25  mL),  CHCI3  (EtOH  stabilized,  25  mL)  and  CH2CI2-CH3OH,  1:1  (25  mL)  while 
collecting  25  mL  fractions.  Pure  product  was  found  only  In  fraction  2,  which 
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was  counted  (168.5  aCI)  and  then  stripped  to  obtain  223  ag  of  dirty  yellow 
solid.  This  was  used  as  Is  In  the  next  reaction. 


Chemical 

Source  1  Cataloo  No. 

lot  No. 

Sodlua  Hydride 

Aldrich  25,399-5 

00804  MW 

Methanol 

Aldrich  32,241-5 

02211  BY 

01  methyl foraaalde 

Aldrich  22,703-6 

0341  TX 

Silica  Gel -60 

E.  Merck  9385-5 

30293 

Methylene  Chloride 

Fisher  D-143 

915700 

Chloroform 

Fisher  C-607 

911791 

Chloroform 

BJ  048 

BB216 

Hexane 

BJ  216 

BB673 

Ethyl  Acetate 

BJ  100 

88380 

Methanol 

BJ  230 

BC024 

2.6-P1aethoxy-4-aethy1  -8-  (4-phthal  1  aldo-l-aethylbutyl  awl  no)-5-  (3-trl  f  1  uoro- 
aethyir6-3Hlphencxy)qu1no11ne  f F3h1-12> 

A  mixture  of  pH3-ll  (233  mg,  0.59  mol,  169  aCI),  dl  Isopropyl  amine 
(61  ag,  0.60  mol,  84  pi)  and  4-lodo-l-phthallaldopentane  (205  ag,  0.60  mol) 
In  CH3«  (2  al)  was  heated  at  80-85’C  for  12  h.  TIC  (SIO2:  80*  Et20-hexane) 
Indicated  -  57*  product  and  «  30*  [3Hj-l!  present  In  the  reaction  mixture. 
Additional  alkylating  agent  (103  ag),  dllsopropylaaine  (42  pi)  and  CH3CN 
(0.5  al)  were  added  and  the  alxture  heated  at  80-86*0  for  5  h.  TIC  (saae 
systea)  Indicated  «  72*  product  and  «*  17*  [3H)-U  present  In  the  reaction 
alxture.  Additional  alkylating  agent  (103  ag),  aalne  (42  pi)  and  CH3CN 
(0.5  at)  were  added  and  the  Mixture  heated  at  80-85*C  for  10  h.  TIC  (same 
systea)  Indicated  -  84*  product  and  •  8*  [3H]-11  present.  Additional 
alkylating  agent  (103  ag)  and  aalne  (42  pi)  were  added  and  the  alxture  heated 
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at  80-85*C  for  10  (i.  TLC  (saae  system)  Indicated  no  change  frcn  previous 


sample.  Additional  alkylating  agent  (206  ag),  aalne  (84  ^L)  and  CH3CN 
(0.5  «L)  were  added  and  the  mixture  heated  at  8C~85*C  for  10  h.  TLC  (same 
system)  Indicated  no  change  fros  previous  sample.  The  reaction  mixture  was 
poured  Into  H2O  and  extracted  thrice  with  CH^'12*  Th*  combined  CH2CI2 
extracts  were  dried  (^Slty)  and  stripped.  The  residue  was  chromatographed  on 
SIO2  (15  *L)  using  80S  CH2CI 2-hexane  as  eluant.  The  fractions  containing 
radlochealcally  pure  product  were  combined  and  stripped  to  give  750  mg  of 
yellow  oil.  TLC  (saae  systea)  Indicated  this  aaterlal  was  radlochealcally 
pure  but  contained  some  unlateled  Impurities  (stained  by  I2).  This  aaterlal 
was  rechroaatographed  on  a  column  of  SIO2  (20  x  2.5  ca)  using  75X  CH2CI2- 
hexane  and  changing  slowly  to  100X  CH2CI2  and  finally  to  50S  CtCAc-CH2Cl2  as 
eluants.  The  fractions  containing  pure  product  were  combined  (149  aCI)  and 
stripped  to  obtain  «  residue  of  263  eg  of  yellow  oil  (specific  activity  of 
-  338  aCI/sisol). 


Chemical 

Source  &  Cataloa  Ho. 

Lot  No. 

01 Iscpropyl amine 

Aldrich  11,0019 

01021  BP 

4-Iodo-l-phihal Imldopentane 

Ash  Stevens 

AP-VIII-200 

Acetonitrile 

BJ015 

BA-181 

Methylene  Chloride 

0-143 

915700 

Silica  Gel-60 

E.  Merck  9385-5 

30283 

Hexane 

BJ216 

BB673 

Ethyl  Acetate 

BJ100 

BB880 

8-r(4-Am1nb-l-methylbutyl)am1nol-216-d1methoxy-4-methyl-5-r3-tr1 fluoro- 


The  [3H]-12  (263  mg,  0.44  mol,  149  aCI)  prepared  above  was  nixed  with 


unlabeled  free  base  (13)  prepared  from  a  standard  sample  of  WR-2386C5  of 
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(256  ag,  0.44  nol).  The  resulting  Mixture  In  EtOH  (35  ml)  was  treated  with 
NH2NH2  (98X,  29  ng,  0.88  anol,  100X  excess,  23  pi).  This  solution  was  heated 
*t  65-70*C  for  2.5  h.  TIC  (S102‘*  CH3OH-NH4OH,  25:1)  Indicated  only  8X  desired 
product  to  be  present.  Additional  NH2NH2  (170  pi)  was  added  and  the  Mixture 
was  heated  at  65-70*C  for  2.5  h  and  then  stirred  overnight  at  roo*  tenpera- 
tur*.  TLC  (same  systea)  Indicated  •  5X  of  pH]-!2  still  present.  Additional 
NH2NH2  (50  pi)  was  added  and  the  Mixture  heated  at  65-70*C  for  3  h.  TIC  (sane 
systen)  indicated  -  21  [3H] -12  still  present.  Additional  NH2NH2  (50  pi)  was 
added  and  Mixture  stirred  for  16  h  at  roo«  temperature.  TIC  (saae  systen) 
Indicated  no  change  from  the  previous  saaple.  The  reaction  Mixture  was 
stripped  to  reaove  the  EtOH.  The  residue  was  extracted  »  12X  with  80X  Et20- 
hexane  (-  60  al  total).  These  extracts  were  filtered  Into  a  flask  through  a 
cotton  plug  covered  with  1.25  cm  of  sand.  The  filtrate  was  stripped  and  the 
residue  dissolved  In  EtOAc  and  washed  thrice  with  HjO.  The  solution  was  dried 
(Na2S04)  and  counted  (146  nCI).  To  this  EtOAc  solution  of  (3h]-13  was  added  a 
solution  of  succinic  acid  (104  ag,  0.88  mo1)  dissolved  In  CH3OH  (3  nL).  The 
resulting  solution  was  stripped  to  -  3-4  Ml.  The  concentrated  solution  was 
filtered  through  a  0.45  pM  Teflon  filter  into  a  50-mI  centrifuge  tube  and  then 
evaporated  to  dryness  with  a  streaM  of  nitrogen.  The  residue  was  dried  on  the 
vacuus  manifold  for  1  h.  To  the  resulting  dark  oil  was  added  Et20  (5  al)  and 
a  saall  seed  crystal  of  unlabeled  VR-238605.  This  Mixture  was  sonicated  for 
-  2  aln.  The  Mixture  was  centrifuged  and  the  supernatant  separated  fros  the 
tan  solid  with  a  pipet.  The  pellet  was  washed  3  x  4  al  of  Et20.  The  solid 
was  dried  on  the  vaeuua  Manifold  for  16  h  to  give  435  ag  of  tan  crystals,  ip 
146-148‘C  (reference  sample  «p  145-148*C).  This  material  had  a  UV  purity  of 
100X  (X268  EtOH).  Radiochemical  purity  was  determined  by  radlo-TLC  to  be  as 
follows:  97X,  S102[CH30H-HH40H  (25:1),  Rf  0.32);  98X  S102[CH30H-H0Ac  (8:1), 


Rf  0.56].  Radiochemical  purity  was  also  determined  by  KPLC  as  follows:  982, 
Accusphere  CN,  5  p,  3.9  no  x  25  ca  [CH30H:CH3CN:0.01  H  NH4CO2  (adjusted  to  pH 
3  with  formic  acid),  20:50:30].  [3H]NHR  (500  mHz)  Indicated  the  presence  of 
only  a  trace  amount  of  the  [5-3H]iso«er.  This  material  was  given  lot  no. 
CT-6949-145. 


Chemical 

Source  1  Catalog  No. 

Lot  No. 

WR-238605 

WRAIR 

BN#  BJ83119 

Ethanol 

Aaper 

S1H1SU 

Hydrazine  (982) 

Aldrich  21,515-5 

04306TV 

Ethyl  Ether 

BJ107 

BA694 

Hexane 

BJ216 

BB673 

Ethyl  Acetate 

BJ100 

BB880 

Succinic  Acid 

Columbia 

S-1220 

Hethanol 

BJ230 

BC024 
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a)  C*HsCOa 

b)  AXSj,  CHj-CHj 
C)  HjPO*.  A*jOj 
<J)  CHj(CHj)sOH 
•)  Pt02,H* 

<> 

9) 

h)  (Ot)  Tartaric  add 
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S-Hexoxy-6-methoxy-4-methy1-8-n1tror4-^Clqu1no11ne.  (f^Cl-S) 

To  a  solution  of  5-fluoro-6-methoxy-4-methyl-8-n1tro-[4-14C]qu1nol1ne 
(288  mg,  0.97  mmol,  45.6  mCl,  47.6  raCI/reaol)  In  hexanol  (9  ml)  was  added 
sodium  hexoxlde  (51  mg  Na  In  5  mL  of  hexanol;  2.48  ml,  44  mmol /ml,  1.1  mmol). 
The  mixture  (under  N2)  was  Immediately  placed  In  an  80*C  oil  bath.  After 
45  min,  HPLC  analysis  (Waters  pBondapak  C18,  10  p,  90X  CH3CN-H2O,  1  mL/mln, 

254  nm)  Indicated  that  the  reaction  was  complete.  The  mixture  was  allowed  to 
cool  to  room  temperature.  The  solvent  was  removed  on  the  rotary  evaporator 
(0.5  Torr,  33*C)  and  the  residue  was  dried  under  high  vacuum  (15  h).  the 
residue  was  dissolved  In  EtOAc,  filtered  through  Cellte  and  concentrated  to  a 
deep  red  oil.  The  oil  was  purified  by  column  chromatography  (SIO2,  5  g, 
230-400  mesh,  15  mm  ID)  with  hexane  as  the  Initial  eluent  (200  mL;  to  wash  off 
excess  hexanol)  then  4X  EtOAc-hexane.  The  fractions  containing  product  were 
combined,  and  the  solvent  was  removed  on  the  rotary  evaporator  to  give  283  mg 
of  yellow  crystals  (37.5  mCl,  82X  yield).  This  material  was  used  In  the  next 
reaction  without  further  purification. 

Chemicals  and  Sources 


Hexanol 

Aldrich 

02906  TV 

Sodium 

Aldrich 

00228  KW 

Ethyl  Acetate 

Burdick  &  Jackson 

AV802 

Methylene  Chloride 

Burdick  &  Jackson 

AZ323 

Silica  Gel 

E.  Merck 

30269 

no-5-hexoxy-6-methoxy-4-methyir4-Hclqu1nol1ne, 

(r“ci-6) 

Platinum  oxide  (90  mg)  and  THF  (2  ml;  distilled  from  benzophenone  ketyl) 
were  placed  In  a  25  ml  stainless  steel  bomb  (glass  liner)  and  the  Pt02  was 


tl 
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prereduced  with  hydrogen  @  45  psl  for  30  Bin.  A  solution  of  5-hexoxy-6- 
Bethoxy-4-methyl-8-n1tro[4-14C]qu1nol1ne  (283  mg,  0.89  wool,  37.53  bCI)  and 
5-hexoxy-6-methoxy-4-*ethy1-8-n1troqu1nol1ne  (280  eg,  0.88  nmol)  In  THF  (9  «L) 
was  added  to  the  Pt  suspension  and  the  nlxture  was  allowed  to  stir  for  16  h 
under  a  hydrogen  ataosphere  (45  psl).  TLC  analysis  (SIO2;  CH2CI2-CH3OH,  50:1) 
showed  the  reduction  to  be  complete.  The  elxture  was  filtered  through  Cellte, 
rinsed  with  THF,  and  was  concentrated  to  a  brown  oil  (567  mg,  36.8  bCI,  98X 
yield).  The  product  was  used  In  the  next  reaction  without  further 
purification. 

Chemicals  and  Sources 


Platinum  Oxide 

Aldrich 

02506  KT 

THF 

Burdick  A  Jackson 

AW970 

Hydrogen 

Matheson 

J10-0175-A4 

Methylene  Chloride 

Burdick  1  Jackson 

AZ323 

Methanol 

Fisher 

911129 

Cellte 

Fisher 

904725 

5-Hexoxy-6-mcthoxy-4-mcthy1 -8- T (1-methyl -4-phthal 1ml dobuty 1 ) ami nol (4-^Cl - 
quinoline,  (fMfl-7) 

A  mixture  of  5-hexoxy-6-methoxy-4-methyl-8-am1  no [A-i^C] quinoline  (567  ng, 
36.8  mCl),  4-lodo-l-phthallmldopentane  (755  mg,  2.17  mnol),  and  N,N-d11sopro* 
pyl ethyl  amine  (376  jL,  2.16  mraol)  In  CH3CN  (6  bL)  was  allowed  to  reflux  under 
argon  for  10  h.  Additional  4-lodo-l-phthallmldopentane  (399  mg)  and  N,N-d1- 
Isopropyl ethyl  amine  (200  ul)  were  added,  and  the  mixture  was  allowed  to  reflux 
overnight.  Radlo-TLC  analysis  {SIO2,  80X  CHCl3-EtOAc)  of  the  reaction  mixture 
showed  10X  starting  material  still  present.  A  second  addition  of  4-1odo-l- 


phthallmldopentane  (399  mg)  and  N,N-d1 Isopropyl  ethyl amine  (200  pi)  was  made, 
and  refluxing  was  continued  for  9  h.  TLC  analysis  (same  system)  of  the  reac¬ 
tion  mixture  Indicated  2X  starting  material  and  94X  product  present.  After 
cooling  to  room  temperature,  the  reaction  mixture  was  diluted  with  CH2CI2  and 
was  washed  with  water  (20  ml).  The  layers  were  separated  and  the  H2O  phase 
was  extracted  with  CH2CI2  (3  x  20  ml).  The  CH2CI2  layers  were  combined  and 
washed  with  H2O  (3  x  30  ml),  dried  with  MgS04,  filtered  and  concentrated  to  an 
oil  (water  aspirator,  99*C).  The  oil  was  dried  on  the  vacuum  puxy>  (1  Torr, 
25*C,  16  h).  The  dried  oil  was  purified  via  column  chromatography  (oven  dried 
SIO2,  10  gm,  230-400  mesh,  15  mm  ID)  using  a  gradient  mobile  phase  [20X 
hexane-CH2Cl2  (200  ml),  10X  hexane-CH2Cl2  (150  mL),  CH2CI2  (200  ml),  and  0.5X 
CH3OH-CH2CI2  until  elution  was  complete].  The  fractions  were  analyzed  by  TLC 
(SIO2,  IX  CH3OH-CH2CI2)  and  those  containing  pure  product  were  combined  to 
give  771  mg  (26.7  mCl,  73X  yield)  of  [*4C)-7. 


Chemicals  and  Sources 


4-Iodo-l-phthal Imldopentane 

Ash  Stevens 

6M07623 

N , N-0 1 1 s op ropy 1 ethyl ami ne 

Aldrich 

04718  JW 

Acetonitrile 

Burdick  A  Jackson 

AZ  387 

Methylene  Chloride 

Burdick  A  Jackson 

AZ  323 

Magnesium  Sulfate 

J.  T.  Baker 

337111 

Hexane 

Burdick  A  Jackson 

AZ  716 

Methanol 

Fisher 

911129 

Silica  Gel 

E.  Merck 

30269 
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8- T (4-Ami  no-1 -methyl  butyl larnl nol -5- (1-hexoxy) -6-methoxy-4-methyl F4-l4Cl - 
quinoline  (OL) -Tartrate:  r4-l4ClWR-242Sll  (f**Cl-8) 

5-Hexoxy-6-methoxy-4-methyl  -8-  [  ( 1  -methyl  -4-phthal  1 ml dobuty 1 ) ami  no) ] - 
[4-l*C]qu1no11ne  (771  mg,  26.89  mCl)  was  dissolved  In  absolute  ethanol 

(16  mL),  and  hydrazine  (343  mg,  10.71  nmol)  was  added.  The  Mixture  was 

I 

refluxed  for  2  h  under  argon.  The  ppt  that  forned  was  removed  by  filtration 
and  rinsed  with  ethanol.  The  filtrate  was  diluted  with  deionized  water 
(50  Ml)  and  concentrated  (1  Torr,  25*C).  The  residue  was  dissolved  In  hexane 
(5  ml)  and  concentrated  (water  aspirator,  25*C).  The  residue  was  dissolved  In 
CH2CI2  (20  mL)  and  the  solution  was  washed  with  25S  aq.  NaOH  (2  x  15  ml)  and 
H2O  (2  x  10  mL).  The  aqueous  layers  were  backwashed  with  CH2CI2  (2  x  15  mL). 
The  organic  layers  were  combined  and  dried  over  potassium  carbonate  (1  h), 
treated  with  charcoal,  filtered  through  Cellte,  and  concentrated.  The 
residual  oil  was  dissolved  In  hexane  (5  mL)  and  concentrated.  Ti-  residue  was 
dried  on  the  vacuum  pump  (1  Torr,  45*C,  4  h;  then  1  Torr,  25*C,  20  h)  to  yield 
502  mg  (88X  crude  chemical  yield)  of  [l4C]-8  as  an  amber. oil. 

A  hot  solution  of  241  mg  (1.6  mmol)  of  (DL) -tartaric  acid  In  absolute 

*> 

ethanol  (20  ml)  was  added  to  a  hot  solution  of  [14C]-8  In  absolute  ethanol 
(10  ml).  The  mixture  was  allowed  to  stir  and  cool  to  room  temperature  over  a 

3  h  period,  then  In  an  Ice  bath  for  1  h.  The  yellow  solid  was  removed  by 

I 

filtration  and  rinsed  with  cold  ethanol,  diethyl  ether,  and  petroleum  ether 
and  allowed  to  air  dry  overnight.  The  solid  was  dissolved  In  ethanol  and 
treated  with  charcoal.  The  mixture  was  filtered  through  Cellte  with  rinsing 

» 

with  hot  ethanol.  The  filtrate  was  allowed  to  cool  to  room  temperature  with 
stirring,  and  placed  In  the  freezer  for  15  h.  The  yellow  solid  was  collected 
by  filtration,  rinsed  with  cold  ethanol,  diethyl  ether,  and  petroleum  ether, 

» 

and  dried  on  a  vacuum  manifold  for  16  h  to  give  575  mg  (22.95  mCl,  85X  yield 


of  [14C]-9.  The  specific  activity  was  deteralned  to  be  20.9  aCt/raaol.  The 
classical  purity  was  99.9X  and  the  radlochealcal  purity  was  99.5X  by  HPLC 
[Spherlsorb  CN.  5  p%  4.6  x  300  an,  CH30H-CH3CN-0.01  H  NH4HCO2  (adj.  to  pH  3 
with  foraic  acid)  20:50:30,  UV-254  and  fi- RAM,  1.0  al/aln].  This  compound  was 
entered  Into  Inventory  as  lot  no.  LF6797-73. 


Chealcals  and  Sources 


Absolute  Ethanol 

Aaper 

6/18/90 

Hydrazine 

Aldrich 

01427  KX 

Hexane 

Burdick  1  Jackson 

AZ  716 

Methylene  Chloride 

Burdick  &  Jackson 

AZ  323 

Sodlua  Hydroxide 

E.  Merck 

8251 

Potasslua  Carbonate 

Fisher 

893233 

Charcoal 

Norlt 

A-5711 

Cellte 

Fisher 

904725 

(DL) -Tartaric  Acid 

Aldrich 

03322  BW 

Diethyl  Ether 

Fisher 

905785-15 

Petrol eua  Ether 

Fisher 

902863 

73 


1 


Synthesis  Report 

WAITER  REED  ARMY  INSTITUTE  OF  RESEARCH 
Contract  No.  DAM017-89-C-9062 

[lfi-HcjArtellnlc  Acid,  [16-l*C]Wi  255663 
lot  No.  LF-7044-94 
March,  1992 


Louise  Fudala 
John  A.  Kepler 


Research  Triangle  Institute 
Post  Office  Box  12194 

Research  Triangle  Park,  North  Carolina  27709 


& 

'4 

.4 


75 


2.5,S-Tr1methy1-2-(2M4Mr,,-cartooyvr2,,,-l*ClethvlM‘  R-methyl-S-- 
tr1methy1s11ylmethy1cnccyc1ohcx-2‘-y1)ethvll-1.3-d1oxane  (fl*Cl- »  l 
Note:  All  glassware  and  glass  luer  syrlngts  with  needles  were  even  dried  and 
cooled  over  Orlerlte.  Syringes  were  filled  wlvh  H2  before  use.  The  starting 
aaterlal,  (1),  was  predried  before  use  by  dissolving  In  hexane  and  stripping 
to  dryness  3X,  then  put  on  the  rotary  evap .vator  under  vacuua  (bath  28#C) 
overnight. 

A  solution  of  1  (300  ag,  0.76  mol)  In  1.5  aL  of  hexane  was  placed  In  an 
L-shaped  powder  addition  tube  (LSAT).  The  tube  was  fltUd  to  a  3-neck  flask 
fitted  with  two  stopcock  adapters  and  a  magnetic  stir  bar.  The  tube  Is  fitted 
so  that  the  *La  points  downward  and  the  solution  will  not  spill  Into  the 
flask.  The  flask  was  attached  to  the  vacuua  aanlfold  via  the  stopcock  adapter 
(CSA)  fitted  to  the  central  neck  of  the  flask.  The  systew  was  kept  under  an 
argon  ataosphere  during  asseably.  THF  (4  aL,  freshly  distilled  froa  sodlua 
benzophenone  ketyl)  was  added  via  syringe  through  the  side  ara  stopcock 
adapter  (SSA).  The  THF  was  cooled  to  0*C  and  dllsopropylaalne  (226  /il, 

1.6  wool,  2.2  eq.;  distilled  froa  CaH)  and  n-Bull  (1  aL,  1.6  H,  2.2  eq)  were 
added  via  syringe  through  SSA.  After  stirring  the  resulting  alxture  for 
15  aln  at  0*C  under  argon,  the  solution  of  1  was  slowly  added  by  turning  the 
LSAT  upward.  The  LSAT  was  rinsed  by  cooling  It  with  dry  ice  In  its  downward 
position  and  then  transferring  the  condensed  solvents  back  to  the  reaction 
flask  by  turning  It  upward.  The  LSAT  was  rinsed  twice.  The  LSAT  and  SSA  were 
replaced  with  stoppers.  The  argon  flow  was  stopped,  and  the  reaction  flask 
was  evacuated  after  being  cooled  with  liquid  nitrogen.  [Hc]Methyl  Iodide 
(100  aCI,  55  »C1/mol,  1.82  mol,  2.5  eq.)  was  vacuua  transferred  to  a  flask 
containing  P2O5  and  after  5  aln,  was  transferred  to  the  reaction  flask.  The 
CSA  was  closed  and  the  alxture  allowed  to  stir  at  aablent  temperature  for  1  h 
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under  the  vapor  pressure  of  THF.  The  volatile*  were  removed  by  vacuus 
transfer  Into  a  flask  containing  N-methylpiperldtne  (5  eq)  to  trap  unreacted 
(Hcjsethyl  Iodide  for  disposal.  The  yellow  gtoqy  residue  was  dissolved  In 
10  sL  of  CHCI3.  The  solution  was  placed  In  a  separatory  funnel  containing 
10  si  of  cold  saturated  aqueous  NH4CI  solution.  The  NH4CI  solution  was 
extracted  with  CHCI3  (3  x  10-15  sL).  The  organic  layers  were  combined  and 
washed  with  saturated  Nad  solution  (10  ml),  dried  over  NaSO*,  and  filtered. 
The  filtrate  was  stripped  to  dryness  and  placed  under  vacuus  to  dry.  The 
dried  residue  was  dissolved  In  BOS  hexane-lt  HOAc  In  EtOAc  and  flushed  through 
a  pad  of  silica  gel  (230-400  sesh)  via  aspiration.  The  pad  was  rinsed  with 
60S  hexane- IS  HOAc  In  EtOAc.  Evaporation  of  the  filtrate  gave  317  ng  (100S 
crude  cheaical  yield)  of  which  had  34.1  sCI  (85X  radiochemical  yield) 

of  radioactivity.  This  product  was  used  In  the  next  reaction  without  further 
purl fl cation. 


Material 

Lot  No. 

Source 

1 

JN13-86-1 

Stark  Associates 

Dll  sop ropy 1  amine 

01021  BP 

Aldrich  11001-9 

n-Butyl  lithium 

13308  JY 

Aldrich  18617-1 

(l«C]Methyl  Iodide 

CIS-90-306-89-09 

Chemsyn  Science  C1024 

Tetrahydrofuran 

911249 

Fisher  T397-4 

Hexane 

88676 

Burdick  8  Jackson  216-Al 

N-Methylplperdlne 

03116  0T 

Aldrich  M7260-9 

Phosphorous  pentoxlde 

02001  PX 

Aldrich  21470-1 

Silica  gel 

30283 

E.  Merck  9385-5 

Acetic  acid 

Fl-04-039 

Fisher  A386-212 

Ethyl  acetate 

88880 

Burdick  6  Jackson  100-41 

Sodium  sulfate 

C04P8294 

J.  T.  Baker  JT3898-1 

Acetyl  chloride 

00225  MY 

Aldrich  23957-7 

Methanol 

BC024 

Burdick  6  Jackson  230-4L 

e 


i 

i 


is! 


77 


riS-l^ClArtcmlsInln 


Note:  Hood  lights  are  cut. 

To  a  250  «l  two-neck  flask  was  added  [14C]-2  (317  ag,  0.77  snol, 

34.1  aCI)  In  CH2CI2  (85  aL).  The  second  neck  was  fitted  with  a  filtering 
flask  on  line  to  a  KI  trap  to  trap  excess  ozone.  A  slow  streaa  of  argon  was 
introduced  through  a  gas  dispersion  tube  as  the  flask  was  cooled  to  -78*C  (dry 
Ice-1  sopropanol).  Oxygen  was  passed  through  the  flask,  then  ozone  was  allowed 
to  bubble  through  the  run  alxture  (3  ala  20  sec,  70  volts,  7  psl,  0.4  l/aln). 
The  excess  ozone  was  purged  froa  the  systea  with  argon.  While  still  at  -78*C, 
the  reaction  alxture  was  treated  with  BHT  (32  ag  In  1  aL  of  CH2CI2).  SIO2 
(8.4  g,  230-400  aesh),  and  3  N  H2SQ4  (2.9  aL).  The  resulting  alxture  was 
allowed  to  wara  to  rooa  temperature.  The  flask  was  wrapped  with  foil  and 
stirred  for  16  h  under  argon  at  rooa  teaperature.  The  alxture  was  treated 
with  JUrKGj  (2.5  g)  and  stirred  for  1  h.  The  alxture  was  filtered  and  rinsed 
with  901  CH2Cl2-EtOAc  (100  at)  and  evaporated  to  dryness.  The  crude  aaterlal 
(251  ag,  24.98  aCI)  was  purified  by  flash  chromatography  (20  aa  ID,  Baker 
flash  $102  40  pa,  200  aL  951  hexane-EtOAc,  -  800  aL  901  hexane-EtOAc) .  The 
fractions  were  analyzed  by  TlX  (SIO2,  601  hexane-EtOAc)  and  noraal  phase  HPLC 
(Waters  Resolve  spherical  silica,  5  p,  3.9  x  150  ai,  901  hexane-EtOAc, 

1.2  aL/aln,  210  na).  The  yield  of  [14C]-3  was  28  ag  (131  chealcal  yield), 

4.85  aCI  (141  radlochealcal  yield)  with  a  purity  of  991.  This  aaterlal  was 
used  In  the  next  reaction. 


Material 


Lot  Wo. 


Butyl ated  hydroxytoluene  (8HT)  39F-0197 

Silica  gel  30283 


Sulfuric  acid 


30283 

FI -04-03 90 


Source 
Slgae  8-1378 
E.  Merck  9385-5 
Fisher  A300C-212 


Sodlua  bicarbonate 


30018023 


EM  Science  SX0320-1 
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Methylene  chloride 

B8668 

Burdick  6  Jackson  300-4L 

Hexane 

B8676 

Burdick  6  Jackson  216-41 

Ethyl  acetate 

88880 

Burdick  6  Jackson  100-4L 

Baker  flash  SIO2 

E37342 

J.  T.  Baker  7024-01 

fl6"l*Cl0thydrc  »tea1s1n1n  (f*4Cl-4) 

A  solution  of  [14C]-3  (27  Mg,  4.6  mCI)  In  3  aL  of  CH3OH  was  placed  In  a 
10-aL  flask  ami  cooled  to  0*C  In  an  Ice  bath.  Sodlua  borohydrlde  (62  Mg, 

1.68  ml,  9  eq)  was  added  to  the  solution  and  the  Mixture  was  allowed  to  stir 
for  2  h  at  0*C  under  N2.  At  2  h,  TIC  (SIO2.  60*  hexane-EtOAc)  analysis 
indicated  the  reaction  was  coaplete.  The  reaction  Mixture  was  quenched  with 
203  HQAc-CHjCH  (500  pi}  *;«d  allowed  to  stir  for  10  Min.  The  Mixture  was 
stripped  to  a  white  solid  which  was  extracted  with  EtOAc  (3x7  mL).  The 
EtOAc  extracts  were  filtered  and  the  filtrate  stripped  and  dried  under  vacuua 
to  give  61  ag  (4.6  mCI)  of  crude  [1*C]>4  as  a  white  powder.  This  Material  was 
used  In  the  next  reaction  without  further  purification. 


Material 

Lot  No. 

Source 

Methanol 

BC024 

Burdick  6  Jackson  230-41 

Sodiia  borohydrlde 

02320  PX 

Aldrich  19807-2 

Hexane 

18676 

Burdick  6  Jackson  216-4L 

Silica  gel 

30283 

1.  Merck  9385-5 

Ethyl  acetate 

18880 

Burdick  6  Jackson  100-4L 

Acetic  acid 

Fl-04-0390 

Fisher  A38C-212 

Methyl  4-(10-d1hydroartee1s1n1noxymcthyl)benroate  T^Cl-S 

To  a  50-mL  flask  containing  a  suspension  of  4.5  Mg  (0.19  moo!)  of  [14C-4] 
prepared  above  In  6  Ml  of  anhydrous  ether  was  added  '14.4  Mg,  (0.688  eraol, 

3.5  eq)  of  Methyl  4- (hydroxymethyl) benzoate  and  37  pL,  (0.228  snol,  1.2  eq)  of 
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3 


9 


9 


9 


BF3»Et20.  The  solution  becaae  clear  and  colorless  upon  the  addition  of  the 
BF3*EtaO.  The  resulting  aixture  was  allowed  to  stir  for  24  h  at  rooa 
temperature  under  N2.  The  reaction  progress  was  followed  by  TLC  (SIO2,  60X 
hexa.ie-EtOAc)  which  showed  It  to  be  Incomplete  at  24  h.  The  aixture  was 
allowed  to  continue  to  stir  and  at  43  h,  TLC  (saae  systea)  analysis  Indicated 


the  reaction  was  coaplete.  The  reaction  aixture  was  added  to  a  separatory 
funnel  containing  10  aL  of  aqueous  SX  NaHC03  solution.  The  ether  layer  was 
further  washed  with  5X  aqueous  KAHCO3  solution  (2  x  10  aL)  and  washed  with 
water  (2  x  10  aL).  The  ether  layer  was  dried  over  Na2S04  and  filtered.  The 
filtrate  was  stripped  to  give  a  clear  colorless  glass  which  was  purified  by 
flash  chroaatography  (10  aa  ID,  SIO2,  230-240  aesh,  60X  hexane-EtOAc) .  The 
fractions  were  analyzed  by  TLC  (saae  systea).  The  pure  fractions  were 
ccsbtncd  and  evaporated  to  give  54  ag  (3.5  aCI)  of  [14C]-5. 


Material 

Lot  No. 

Source 

Methy-p- (hydroxymethyl )benzoate 

00416  PX 

Aldrich  26647-7 

BF3*Et20 

08823  AY 

Aldrich  21660-7 

Ether 

921442-15 

Fisher  F138-4 

Sodlua  bicarbonate 

3001802 

EM  Science  SX0320-1 

Sodium  sulfate 

E30163 

J.  T.  Baker  JT3893-1 

Silica  gel 

30283 

E.  Merck  9385-5 

Hexane 

18676 

Burdick  8  Jackson  216-4L 

Ethyl  acetate 

88880 

Burdick  A  Jackson  100-4L 

ri6-l*ClArte11n1c  Acid  (fl«Cl-6) 


To  a  10-aL  flask  containing  [14C]-5  (54  ag,  0.12  nol,  3.5  aCI)  was  added 


5X  KOH/CH3OH  (11  aL).  The  resulting  aixture  was  allowed  to  stir  at  rooa 


temperature  under  N2.  After  4  d  TLC  (SIO2,  60X  hexane-EtOAc)  analysis  showed 


4X  of  P*C]-5  remaining.  After  5  d  21  of  [**C]-5  remained  by  TLC  analysis. 


O 
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At  6  d  TLC  analysis  Indicated  IX  of  [14C]-5  and  the  reaction  was  worked  up. 
Acetic  acid  (82  al,  11.5  eq)  was  added  to  the  stature  and  It  was  allowed  to 
stir  for  0.5  h.  The  Mixture  was  stripped  to  a  white  solid  residue  which  was 
partitioned  between  H2O  and  ether  and  washed  with  HjjO  (2x5  at).  The  ether 
layer  was  dried  over  and  filtered.  The  filtrate  was  stripped  and 

placed  under  high  vacuus  to  dry.  The  crude  product  was  purified  by  prep  HPLC 
(Waters  prep  RCM  pBcndapak  Cis,  10  p,  25  x  200  sa,  65X  CH3OH-0.I  M  CH3CO2NH4 
(aq),  9.9  sL/sin.  235  iwi).  The  Injections  were  made  in  CH3OH  after  filtration 
through  0.45  pa  nylon  filter.  The  Injection  size  was  18-20  ag.  The  pure 
fractions  were  combined  to  recover  39.7  ng  (2.31  sCI;  76X  yield)  of  pure 
[Mcjartellnlc  acid.  The  product  was  diluted  with  34.3  sg  of  cold  artellnlc 
acid  to  yield  74  ng  [16-Hc] artellnlc  acid  with  specific  activity  of 
12.4  u£1/tnol.  The  chcslca?  purity  was  99.9S  and  the  radlochearical  purity  was 
1001  by  HPLC  (Waters  pBondapack,  C18,  10  p,  3.9  x  300  ms.  65X  CH3OH-O.I  N 
CH3CO2NH4,  l.S  sL/sIn,  UV-235  and  RAN,  tg  •  9  sin  24  sec,  tg  std  9  sin  6  sec). 
The  product  was  entered  In  inventory  as  lot  no.  LF- 7044-94. 


Material 

Lot  No. 

Source 

Potass  1  us  hydroxide 

897698 

Fisher  P250-3 

Methanol 

6C024 

Burdick  t  Jackson  230-4L 

Hexane 

88676 

Burdick  t  Jackson  216-4L 

Ethyl  acetate 

P8880 

Burdick  6  Jackson  100-4L 

Ether 

921442-15 

Fisher  F138-4 

Acetic  acid 

FL-04-039 

Fisher  A38C-212 

Asnonlua  acetate 

10115KW 

Aldrich  23807-4 

WR-255663 

BMG4131 

WRAIR 

Reference 

1.  Avery,  M.  A.  Final  Report  on  Contract  DAM017-88-C-8048,  February  3, 


1990. 


